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PC Labs Tests 
EVERY 80386 

► 33 bargains at 16 MHz 

► 46 workhorses at 20 MHz 


► 25 screamers at 25 
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PLUS 



► Why the 386 Is the Machine to Buy 

► How to Buy Smart — with No Regrets 

► Why the SX Chip Defines 

the New Entry Level 

► How About the 486? 

► First Looks: Zenith Pulls Ahead at 33 MHz 
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1-2-3 users 
finalfy mate the i 
decision, 
theyTl be amazed 
at vdiat h^)pens. 
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The 

Pro Speed “386 
desktop. 


To understand 
its massive 
power, 



In the past, people who were 
serious about their computers 
have had a serious dilemma. 

They could either buy a pow- 
erful desktop and give up 
any thoughts of portability. Or 
get a laptop, and forget about 
expansion and connectivity 
capabilities. 

But never could they find a 


computer flexible enough to 
give them both. 

Until now. With the ProSpeed 
386 from NEC. 

As you’d expect from a pow- 
erful 386 desktop, it runs at 
a swift 16MHz, has seven 
expansion slots and up to four 
drives. So it can handle 
anything you throw its way. 


on the road, it's still a high- 
powered computer. The laptop 
unit is available with either a 40 
or 100 MB hard disk. It’s also 
battery operated and has up to 10 
megabytes of memory. There’s 
even a paper-white Monograph" 
screen with EGA resolution 
that provides the readability 


Co<n0ut«'t tnd Cofnmun<ationt 


And when you want to take it 



you have 
to take it 
apart. 



and graphics capabilities of 
a full-sized CRT. 


All this and total connec- 
tivity capability, too. When 
you want to turn it back 
into a desktop, you merely 
slide the computer into a 
unique Docking Station' that 
never leaves your desk. It 
contains two standard drive 
bays as well as the 



capacity for four full-sized 
cards. So in a matter of sec- 
onds. you’re fully integrated 
back into your office. 

No manual reconfiguring. 
No phone lines to connect. 

No cable hookups. 

What’s more, for a computer 
with this kind of flexibility. 


the price isn't a hassle either. 
So if you'd like us to continue 
taking the ProSpeed 386 apart, 
call NEC Home Electronics (USA) 
Inc. at 1-800-FONE-NEC. 

Or, if you’d like to dissect 
it yourself, call for product 
literature at 1-800-826-2255. 
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SOLUTIONS 


Bigger— 

Vfsature Deluxe"^ leis your DOS system 
use hard disks it thought it couldn’t, all in one 
bootable piece— no artificial partitions! You 
can even span your old drive with the new one 
for more capacity. Use RLL, ESDI, or SCSI, 
and laugh at DOS partition limits. $120 

DUB-14"* takes a different approach to 
drive expansion, stretches your ATs Drive Table 
to support the drive YOU choose! Comes with 
setup and low-level formal routines, and it’s OS 
independent. $9S 


Faster— 

VcQChc"' accelerates disk operations, avoids 
repetitive accesses by storing data in RAM as 
you read it so it’s there for you the next time 
you need it— no wailing! Works with any type 
of memory, caches up to 15 Mb. bundles accel- 
erators for your diskettes, screens, and 
keyboard. S59.95 

Vopt'" saves head motion by eliminating 
DOS file fragmentation. In a few- seconds at 
boot time. Vopt arranges ail your files neatly 
in contiguous clusters so you won’t waste any 
time reading them back. Bundles timing and 
diagnostic utilities. S59.95 

Safer— 

Vtock"' protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even locks 
out Ctl-Break during boot! S135 


Easier— 

Vtools'" is a slick set of disk management 
tools for DOS and OS/2. Display directories 
in whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 


SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 

#j|Pf GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
1.AV SAN DIEGO. CA 92103 

^ ' (619) 298-9349 

FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdig $3 CA orders add 7^ 
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Never before has 
$2.95 been worth so 
much to so many. 

There was a time 
when $2.95 bought 
a frock coat and 
breeches. But even 
with that degree of 
buying power, it 
couldn't command 
25,000 hours of 
work by 60 people 
testing and review- 
ing 104 386 PCs. 

No other computer 
publication has ever 
attempted such a 
feat: to hands-on-test 
every 80386-based 
desktop computer in 
existence. The clos- 
est another magazine 
came was a roundup 
of24 20-MHz386s, 
and the highest num- 
ber PC Magazine 
reviewed at one time 
was 15. 

Team 386 began last summer in the PC 
Labs conference room with just two edi- 
tors, one project leader, a free-lance writer, 
and three or four assorted techies. In the- 
ory we were assembled to flesh out the 
authors' guide, but the first questions to 
surface focused on more-immediate prac- 
tical concerns. Where are we going to put 
them all? How will we get them photo- 
graphed? What if there are 200 of them 
out there? 

The last question led to a debate that 
went unresolved through a full 6 weeks of 
editorial meetings. Associate editor Ed 
Perratore and I, who worked together to 
produce this issue, were struck by some- 
thing close to terror at the thought of 
simply running out of inventory and Labs 
space. We could handle 100 computers, 
but could we handle 150? Or more? 


We thought of various "filters” to screen 
out the expected overflow; the ideas ranged 
from cutting out 16-MHz machines to 
eliminating 386s with chips oscillated 
beyond their ratings. But in the end we 
surrendered ourselves to Fate and the 
magical process of vendor dropout. PC 
Magazine's comprehensive special-issue 
format survived the process. 

The trivia doesn't end with an account- 
ing of man-hours. The features table that 
appears in this issue, when printed out on 
a dot matrix printer, covers a 10- by 12- 
foot office's floor. The number of elec- 
tronic-mail messages ferried among edi- 
tors. reviewers, and labs personnel totals 
over 500. But more important than these 
statistics is the shelf life of this issue — 
counted not in hours or square feet, but in 
years. — Stephanie K. Losee [j& 


PC Magfiziite The hukprmJem Gmik la IBU-Slomlurd Pmimai ISSSN l•UMil4l507)l• published bi-weekly eavcp) leluJy Auguo for S39.97 foxme 
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he new BigBin holds five times 
more, so you feed it five times less. 



The BigBin™ sheet feeder replaces your laser 
printer's old 200-sheet paper tray to give you 
1,000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


lOOO-sheet 
capacity for 
Canon SX, 
Ricoh 4150 & 
4080/4081 
engine 

laser printers. 


Impressive numbers Think of BigBin as a 
motorized paper tray that lets you load 1,000 
sheets of letter-size paper. All at once. You can 
even add a kit that handles legal-size.* 

Even high-volume and multiuser environ- 
ments get up to two hours of continuous print- 
ing. Without the interruption of another empty 
paper tray. 

Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer’s paper tray with the 
1.000-sheet BigBin and plug it into the wall. 

Despite the big name, BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 


with Canon SX'. Ricoh’ 4150 and Ricoh 4080/ 
4081 engines. 

The Canon SX works in the QMS-PS' 810, 
KISS"'p/us and HP' LaserJet Series If. The 
Ricoh 4150 supports the QMS Lasergrafix* 
1510. QMS SmartWriter’ 150 and Texas 
Instruments Omnilaser'l models 2015 and 
2115. The Ricoh 4080/4081 series includes the 
AST TurboLaser’, the DEC LN 03', and Texas 
Instruments Omnilaser 2108. 

All three BigBin models are available 
exclusively through Laser Connection'" dealers. 
For more information on how BigBin can 
maximize your paperhandling, call Laser 
Connection at 1 - 800 - 523-2696 for the 
dealer nearest you. 

And be sure to ask for The Sourcebook”— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 

* Pits Canon SX and Ricoh 4IS0 cnginct. 

lirELASGR 

^connGCTion“ 

.-1 tJ.'/.S' Company 



Canm. l'.S A. Rioih <iif RkoK. Inc HP t^icrJct Scries II <4 llewIctt'l^tclorU Omnilascr 
■iflbias (nstrumcnts inc TUriv>t,a.vr cV AST. LN 03 of Digital l-lqiupmciit Corp 
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^386: The Power and the 
GI 017 

Join in PC Magazine's 
celebration of the 386-based 
personal computer — an entire 
issue devoted to its technology, 
performance, and potential. In 
the most comprehensive 386 

roundup ever published, we 
test and review a total of 104 

desktop PCs representing 58 

companies in all. 

^itor-in-chief Bill 
Machrone analyzes the 386 

microprocessor’s impact on 
computing in today's world and 
tomotiow’s. And to give 
sharper perspective to our 
reviews, we size up the 386SX 
as an increasingly attractive 
option, reveal the 
truth — beyond the 
rumors — about Intel's 486 
chip, and step you through a 
smart buying plan so that you 
choose a system you won’t 



regret later 95 

16-MHz Performance 
Tests 170 

20-MHz Performance 
Tests I8Q 

25-MHz Performance 
Tests 1% 

Feanires Table 263 

Editor’s Choice 322 

Index of Reviews 

Acer Technologies Corp .. 106 

Advanced Logic Research 
Inc I IQ 

Altec Technology Corp ... 112 

Amax Engineering Corp ..115 

AmdekCorp 1 17 



Find nut which 386s stand out 
in the crowd we reviewed, page 322. 


American Mitac Corp 118 

Arche Technologies Inc . . . 122 

AST Research Inc I2.S 

AT&T 127 

Bus Computer Systems... 128 

Canon USA Inc 135 

Compaq Computer Corp . . 135 

CompuAddCorp 138 

Computer Products United 
Inc 141 

Computer Systems Corp ..142 

Continental Technology 
Inc 144 

Cordata Technologies Inc . 148 

Core International I -S3 

Da taWorld Inc 162 

Dell Computer Corp 164 

Destiny Computers 166 

Everest Computer Corp ... 177 
Everex Computer Systems 183 

FiveStar Computers 188 

FortronCorp 188 

Fountain Technologies 
Inc 201 

General Technology Corp. 202 

Hertz Computer Corp 204 

Hewlett-Packard Corp 209 

HiTech International Inc .. 210 

IBM Corp 212 

Laser Digital Inc 220 


Leading Edge Hardware 
Pnxlucts Inc . 222 

Memorex Telex Corp 225 

Micro Express Inc 230 

Micro I Inc 236 

Mitsubishi Electronics 
America Inc 2.38 

NCR Corp.... 240 

NEC Information Systems 
Inc 242 

Northgate Computer 
Systems 248 

Olivetti USA 250 



Pan-United Corp 253 

PC Designs Inc 260 

PC Link Corp 262 

Sanyo Business Systems 
Corp 280 

Spear Technology Inc 280 

TandonCorp 286 

Tandy Corp 286 

Tatung Company of America 
Inc 294 

Televideo Systems Inc .... 296 

Tussey Computer Products 
Ltd .301 

Uniq Tech Inc 303 

VIPC Computers Corp .... 304 

VNS America Corp 308 

Wang Laboratories Inc .... 3 10 

Wyse Technology 312 

Zenith Data Systems 316 

Zeos International Ltd 319 


EDITORIAL PRODUCT 
INDEX 

A list of products reviewed in 
this issue, plus a guide to 
utilities, programs, and tips in 
the Productivity section . . . 466 
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PROin (TIMT^ 


I IRSTI.OOKS 


Hands On: 

• The first 33-MHz 386 out of 
the gates: Zenith's Z-386/33 

• Lucid 3-D, Version 2, adds 
graphics, larger models 

• Microsoft’s QuickC 2,0 
gives programmers a few new 
features to cheer about 

• /’C-W/X; a novice-minded 
approach to DOS multitasking 

• Voffcjivr/rer4 helps you put 
an end to poor grammar 

• Actor 1.2: An object- 
oriented Wiruiows 
programming assistant 

• SLEd image Processor adds 

graphics to text-based 
applications 33 


kFTI RIKH RS 


• CompuServe role-playing 
games: respites from reality 

• The Source’s fourth Portfolio 
Contest: An investment 
simulation 

• Famavision generates 
"movies" on your PC screen 

• ManhuntertUe'N 

York — after the space aliens 
take over 

• Pa/wrboy; Delivery 
mayhem 

• Create with Garfield: Fun 
for fans of the contiic cat . . . 476 


PC LAB NOTES 
Multitasking Without OS/2 

Winn L. Roschi Both Microsoft Windows/386 and DESQview 
386 give your 386 machine multitasking capabilities with 

today’s IX)S applications. Here’s how to optimize die 
environments’ performance 329 


UnUTIES 

Printer Control the Easy Way 
Jeff Prosisel This easier, more-flexible upgrade of our popular 
SETUP utility lets you tell your printer exactly bow to print a 
file — and you never have to leave your application 345 


ENVIRONMENTS 
IBM’s OS/2 1.1 
Programming Toois 
Charles Petzoldt IBM’s 
technical documentation for 
OS/2 1 . 1 and the Presentation 
Manager is formidable, 
mnning to more than 3.000 
pages. Here’s a concise 


breakdown of what you get and 
what to expect from the people 
at Microsoft 371 

POWER PROGRAMMING 
Using Extended Memory, 
Part 1 

Ray Duncan! Writing 
programs that access memory 


above the normal DOS I MB 
barrier requires shifting in and 
out of protected mode. This is a 
tricky process, but here are the 
ways you can do it 377 



Manhunter has detailed graphics of New Yorh’s urban landscape, page 476. 


SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb/ Protecting your 1-2-3 
worksheets from prying eyes; 
determining the median in a 
range of values; a 1-2-3 macro 
for replacing the value in a cell 
with a value calculated from 
it 391 


USER-TO-USER 
Neil J. Rubenkingl Comparing 
the contents of two directories 
with COMP; a verify feature to 
make sure you don’t delete the 
wrong files; a simple deletion 
technique that makes it easy to 
recover your files 395 


POWER USER 
Craig L. Stark! Make your 
network printer wait for a sheet 
of lettertead stationery; an 
easier way to fmd style sheets in 
Microsoft Word; underline and 
bold WordPerfect text with one 
macro 4(19 

CONNECTIVITY CLINIC 

Frank J. Derfier, JrJ The 
difference between software 
that is usable on a LAN and 
software that uses a LAN ; some 
data switches don’t just deliver 
mail — they read it; a free 
T-shirt offer from WD LAN 
Labs 41.3 


\ II W POIN IS 


LETTERS TO 
PC MAGAZINE \5 

PC ADVISOR 

Lori Grunin/ How to get the 
most out of a 386’s expanded 
memory; turning off NumLock 
from your AUTOEXEC .BAT; 


an MCA game card 27 


BILLMACHRONE 
The Thrill Is Back 63 

JOHN C. DVORAK 

The .Sun Clone Also Rises 71 

Inside Track 73 


JOHN C. DVORAK 

The .Sun Clone Also Rises 71 

Inside Track 73 



JIM SEYMOUR 

The Windows Test 77 


WILLIAM F. ZACHMANN 
Adventures in 

Cyberspace 83 

STEPHEN MANES 

Any Day Now; Engines of the 

Future 91 


Direct Marketing 
ronnecllon 

417 

Marketplace 

44? 

Coming Up 

466 
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469 
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Get out of the danger zone 
with Oracle’s dBASE compiler 

/ ^ t -L 



■nnouncing 
1 ORACLE 
Quicksilver 

All the database Top Guns ate flying 
SQL. the industry-standard data 
management language Tirst delivead hy 
Oracle. Now. ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica- 
tions. so you can fly them into the 1990s 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE pn)grams into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE. plus 
powerful exteasions like window ing, graph- 
ics and user-defined functions. You can c\ cn 
add .SQL statements to your dBASE programs 
for moa- powerful, flc.vlble data access. 

ORACLE database included 

()RA(XE Quicksilver comes with the 
C)RA(XE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainfrime-class data integrity. 


Copyr^Ci99DyOracl*CorpO'«Mn ORACLE 
iraMnarliotOrada Corporation AMo iradtmariu oSASC ol Atfiton 
Tm OuckMMrorOtMkarvvSanwaf* incOO; OS/SanoiBMot 
Iniarnaiion* Macmn** Omor company mantonM own 

numarouairadomarhs TRBA 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn't talk to SQL Serser ytl 
When it finally does it will only talk to SQL 
.Sers er on OS/2— not on any other operating 
sj-stem Which means you'll still be isolated 
fnim corporate data on minisand mainframes 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data- 
bases across ORACLE servers on PCs. minis 
and mainframes— including IB.M DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you're 
not out of the danger zone in .10 days, return 
it fur a full lefund Limited Time Free 
Offer; Order now and. for a limited time, 
you'll receive ORACLE SQLwThtor- our on- 
line SQL training program -abstilutely free. 

Call l-mt-ORACLEI. ext. 442’i today. 

Or fill out and return the attached no risk 
coupon now. 

ORACLe' 

COMPATIBIUTY • PORTABILITY • CONNECTABILITY 

Call 1-80D-0RACLE1, ext. 4425 today. 


Send me the tiillowingORAdLE pniducts for 
mv PC. * Enebsed is my check or G VISA 
G MasieKiard ! ' AMEX credit card number and 
authori/aiion fur 

S ()ftA(]LE Quick.Ml\rr at J699 and 

ORACLE SQL»Tutor free 

$ ORACLE .SQL'Tutor ONLY for S199 

$ Please add appropriate state sales tax 

S Total cncloscd/authorued. 

I understand Oracle will pay for ship- 
ping, and all prices salid ini' S only 
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Gl Con^ttr Service 


Austin Check 
286/12 Competition 


rtralures 


jE 1 vear on-site service 


)E.S 


16 bit high speed display adapter 


or faster hard dnve 


YES 


1:1 hard dnve controller 


YES 


[)isk caching software (rated 
>1 in industry') 


12K hard dnve cache 


fu MB of RAM 


res 


shadow RAM 


“In short: Austin Com- 
puter Systems has a 
winning combination of 
classy parts, smart de- 
sign, high performance, 
and aggressive pricing, 
all backed by a GE on- 
site service contract. 
How can you lose?" 


• Intel 12.5 MHz ^286 Processor • EMS LIMM 4.0 Support 

• GE 1 Year On-Site Service • American-Made MotherBoard 

Contract • 3.5" 1.44 or SVa" 1.2 MB Floppy 

• 14" EGA Color Monitor Disk Drive 

• 16 Bit Paradise EEGA Autoswitch • Phoenix BIOS 

Display Adapter • Keytronics Enhanced 101 

• 40 MB-25 ms Super Fast Access Keyboard 

Hard Drive • 2 ^rial Ports & 1 Parallel Port 

• 1:1 Fast Transfer Interleaving • 1 PS/2 Mouse Port 

Controller Card • Clock with Battery Backup 

• 32K High Speed Hard Disk Cache • 80287 Math Co-Processor Socket 

• Super PC Kwik Disk Caching • FCC Class B Approved 

Software • Users & Technical Reference 

• 1 MB RAM (expands to 4 MB on Manual 

board, 16 MB total) • Built-in Setup & Diagnostics 

• Shadow RAM Caching (BIOS Program 

Caching) • Fully DOS & OS/2 Compatible 

Fully Loaded System ... I 

Complete 286/12.5 Cache with EGA Color Monitor, 

40MB Hard Drive, 1MB RAM, and 1 Year GE On-Site 
Service Contract. $2295.00 


Surface tnoutU constnicUon 


YES 


Austin 286/12.5 Cache 
Standard Features: 


VXSI technology 

I'O ports fully integrated 

AiiKrican*nuHia motbarhoard 
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286/12.5 




Equally Equipped...The Competition Simply Costs More! 

Our prices include a VGA color monitor, 16 bit VGA color adapter, screaming fast access hard drive, 
GE 1 year on-site service contract, performance boosting cache, and American made quality. 

Extraordinary computers ... at ordinary prices! 


M 


^i| 


The Austin 286/16 Slim Line includes a 
VGA color monitor, 16 bit VGA color 
adapter. 40 MB-28 ms 1:1 hard drive, GE 1 
year on-site service, 1 MB RAM, shadow 
RAM cache, Super PC Kwik disk cache soft- 
ware, 1.44-MB 3,5" floppy drive, 101 key- 
board, a full array of 1/0 ports, and there are 
still 3 open, regular size expansion slots! 
Complete at i > 


The .Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB R.AM, Super PC Kwik disk 
cache software, 1.2 MB 5‘/i floppy drive, 
101 keyboard, and a full array of l/U ports. 

Complete at S279.') i: 
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The .Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VG.A color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow R.AAf cache. 
Super PC Kwik disk cache software, 1.2 MB 
5Vt" floppy drive, 101 keyboard, and a full 
array of I/O ports. 


Complete at 


■’.i.VtK) 


m 


The Austin 386 20 Cache includes a 64K 
static RAM cache, V(iA color monitor. 16 bit 
V(iA color adapter, 80 .\IB-22 ms 1:1 hard 
drive, (iE 1 year on-site service, 1 MB RA.M. 
Super PC Kwik disk cache software, 1.2 .MB 
3 Vi" floppy drive. 101 keyboard, and a full 
array of I f) ports. 

Complete at ' l'*‘*s i :i 


Extremely High Performance! 

Memory Caching, Shadow RAM, Inte- 
grated I/O, and Fast Access Hard Drives 
make our systems scream along . . . But 
we don't stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available: 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible: 
and a hard Drive Caching Program so good 
that PC Magazine voted it the best in its 
class for 1988! 

American Made Quality 

Austin Computers, including the mother- 
boards, are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality pnxlucts at low prices! 

A World Class Support Program 
Featuring . . . GE On-Site Service 
A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should your 
system fail, a GE technician will come to 
you and resolve the problem . . . Usually 
within 24 hours! 

Unlimited Toll-Free Support . . . 

If you require assistance for any reason, 
call our Toll Free 1-800 number. Our 
highly trained support persoimel are 
available sbt days a week. 

30 Day Money Back Guarantee . . . 

If you’re not satisfied for any reason, just 
return your system within 30 days for a 
full refund on the hardware price. 

Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor, Video Adapter, Hard 
Drive, Floppy Drive, Keyboard, and a full 
array of I/O ports ... If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 


The Austin 386/25 HyperCache” includes a 
tremendous 128K static R.AM cache, VG.A 
color monitor, 16 bit VG.A color adapter, 1 10 
.MB- 17 ms ESDI hard drive, GE 1 year on- 
site service, 1 MB RAM, shadow R.AM 
cache. Super PC Kwik disk cache software, 
1.2 MB 5Vr floppy drive, 101 keyboard, and 
a full array of I/O ports. 

Complete at <!i7‘i'i i 
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CALL AND ORDER TODAV! 

1 - 800 - 752-1577 

,, ..JUSTIN 

W^^OMI'UrCK 
SYSrCMS 


MONUAY-FKIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM -5PM 
Fax (512) 454-1357 SS S® 
Overseas (512) 458>5106 
Tech. Support 1.800-752-4171 
CIRCLE 509 ON READER SERVICE CARD 
103(M) Metric Blvd • Austin. TX 787:)^ 
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Unlike fixed disks, removable 
Bernoulli Disk Cartridges can 
be locked away for the ultimate 
security. And only Bernoulli 
automatically checks and 
replaces marginal sectors to 
protect your data better than 
hard disks — fixed or removable. 


Only the new 44MB Bernoulli' bridges the 
operating system gap. To transfer files 
between PCs, PS/2s'and Macs, or 
between DOS, OS/2' and Finder,' 
just transfer the cartridge. 
For large amounts of data, 
Bernoulli is easier 
and cheaper 
than a LAN. 


Get a handle on data transportability. 
Only the 44MB Bernoulli Disk Cartridge 
takes lOOOGs of shock without data 
loss — that’s 6-8 times tougher than other 
removables and the only one you can 
drop from a desk top and not lose data. 


MflUrDOliniMAKEOFA 

Tlur DOES MORE III 

You make sure you see it. Because no mass storage system anywhere, 
made by anyone, does all the things the new 44MB Bernoulli does so 
well. Or so fast — ^with access in 22ms. Or so affordably — at as little as 



Copynghted materia! 





The new 44MB Bernoulli gives you 
the fterlormance of a hcud disk with 
an effective access time of 22ms, 
but never fills up. When one Disk 
Cartridge is full, there’s another. 
And another. And... 


At $2.84 per megabyte, 
the new 44MB Bernoulli 
Disk Cartridges are a penny- 
pinching place to put data. 
They deliver up to 5 times 
more storage per dollar 
than any hard disk, and 
even more than floppies. 


The new 44MB Bernoulli makes other backup systems a 
waste of time. It’s 3-4 times faster than tape, and can back itself 
as 3 minutes. 


MASS SiaUGE SYSm 
IN MASS SfORAGE? 


l/5th the growth cost of other systems. And It’s from Iomega, the world’s number one remova- 
ble mass storage company. So make time to call 1-800-342-8838 and find out about it. Because 
no matter what your mass storage problems, the new 44MB Bernoulli makes an ideal solution. 


Neverendingstomge solutions. 


Bernoulli is a (ra<}enriark ano Bernoulli Box li is a registered trademark of Iomega PS/2 is a trademark of IBM 
OS/2 IS a trademark of Microsoft Finder is a trademark of Apple Computer. Ir$c 


CIRCLE 378 ON READER SERVICE CARD 
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ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con- 
nectivity. More reasons 
than ever to make 
ORACLE your corporate 
_ standard database. 


kUyl7,l988 


New tools With ewn 
more power. 

We’re proud to announce our new- 
est release— Professional ORACLE Ver- 
sion 5 . 1 B. Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerhil applica- 
tions. And those same applications run 
unmodified on almost all workstations, 
minicomputers and mainframes. 

Version 5.1B delivers a new level of 
power to your PC developers includ- 
ing the latest versions of: 

• SQL*Forms® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

• SQL*Menu® NEW! Flexible inter- 
face builder for defining complex 
menu systems. 


•SQL*ReportWriter™ NEW! Non- 
procedural development and runtime 
powerhouse for producing any report. 

• SQL*Plus® Oracle’s ANSI-standard 
SQL query and administration tool. 

• Pro*C™ The C-language pre- 
compiler and subroutine call inter- 
face to ORACLE. 

leant SOI on ns. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for $1299 and we’ll include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that sells by itself for $199. 

"hj ORACLE for $199. 

Our Trial, Version is identical to 
Professional ORACLE, but can’t be 
used in networked configurations 
and allow's a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE license. 


Moaeif-baek guamUae. 

If you haven’t tried ORACLE yet, 
now there’s even more reason to join 
the SQL revolution. More tools. More 
power. If ORACLE 5.1B doesn’t 
revolutionize the way you develop 
PC database appliations, return it 
within 30 days for a full refund. 

Call mihOltACIII exl.U31. 
or an ORACLE MastortlAR todajr. 


COMPATIBILITY • PORTABILITY • CONNECTABILITY 

Call 1-800-0MCLE1. ext4431 tod^ 

Copyright ©1989 t>y Oracle Corporation. ORACLE. SQL'Forms. SQL*Menu. SQL*Plus and SQL'Report are registered trademarks and Pro*C and 
SQL*ReponWriter are trademarks of Oracle. Also trademarks: MS of Microsoft. OS/2 of IBM TRBA 


Oracle Direct • 20 Davis Dr. • Belmont, CA 94002 

1-80(MIRACLE1, ext. 4431 

Since vour .tO-dar moncy-tnek guannicc eliminates any risk 
on my pan. plea^ send me ihc sofinare below. Enclosed is 
my □ check, or □ VISA □.MasicrCand □ AmEx credit 
card auihorizalion. Offer salid only in the I'SA. 

Please send □ 5 25" High Density or □ 5 5" disks. 

□ Professional ORACLE for .MS-DOS w ith free 

ORACLE SQL'Tutor for 51299 » 

□ Professional ORACLE for MS-DOS Trial 

Version for 1 199 * 

□ Professional ORACLE for OS/2 

for 11299 * 

PiotessioiuJOfUCLE Rtgwttmcnu Mt-0Ot-e(»a6(803U 
PC ««ti M$.fns V] U . Uni «st. eWCB ol memory M 896K 
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80386 PC wT OS/2 VI Oi herd dsk. SMB memory SQL’Report 
Writer not BvariatM tor OS/2 and 1 $ reoieced by SOL* Report* 

□ just send ORACLE SQL'Tlnor for 5199 * 

Mnmum RequremeflU 2S6K PC wiri hard dish Color 

monitor suQtKSt^ 

Subtoul 5 

Please add appropriate sales tax 5 
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VIEWPOINTS 


Letters TO 

PC MAGAZINE 



BACK TO THE FUTURE 

There is and always will be an important 
need to investigate and report new technol- 
ogy coming on-line in the industry. Re- 
member, however, that you have an ever- 
growing base of installed users out here. 
Once potential PC buyers make the pur- 
chase, they are no longer so driven to 
know about the next level of technology. 
They need to know how to make better use 
of what they have. 

I enjoy reading about the newest line of 
20-MHz-H screamers, the best in 
multitasking software, and so forth, but I 
would like help in learning how to use 
what I already have to better advantage. I 
advocate that PC Magazine balance be- 
tween these two extremes. 

Robert P. Ward 
Bonney Lake, Washington 

There has been a great deal of writing in 
PC Magazine about the latest in hardware, 
especially the 386 chip. I like the emphasis 
on different utilities, and I find your re- 
views to be thorough and speciTic. Keep 
up that good work, but remember there are 
millions of us out here who work on XTs ! 

George Wilkinson III 
Glenbrook, Connecticut 


QUICK KUDOS 

I want to thank you for the vast amount of 
time and money I’ve saved by using the 
tips and utilities found in each issue of PC 
Magazine. 

Scott E. Loveless 
Elmwood Park, New Jersey 

Thanks for giving me the information to be 
a smart customer. Based on your review 
("The Best of 1988,” PC Magazine. Jan- 
uary 17, 1989), I purchased PFS:Firsl 


Choice despite encountering difficulties 
with computer salesmen. PFS.First 
Choice is great, and the integrated color 
graphics make my reports look super! 

Lowell Toms 
Cincinnati, Ohio 


MORE SHAREWARE, PLEASE 

Bill Howard did a great injustice when he 
insinuated that no great software shipped 
in 1988 (“The Best of 1988,” PC Maga- 
zine, January 17, 1989). He obviously ig- 
nored a large por- 
tion of the market: 
shareware. 

Shareware is an 
excellent way for 
us “common us- 
ers’’ to gel out- 
standing products 
at a reasonable 
price, on time. Not 
everyone requires the ultimate product 
from some distant software house that can- 
not or will not support the user. For most of 
us, shareware is a practical, alternative 
way to greater productivity. 

James R. Plosay 

Monterey, California 


LOOKING FORWARD 

I enjoyed and appreciated the reviews on 
lax-preparation software (After Hours, PC 
Magazine, February 28 and ^arch 14, 
1989), but an important piece of infomia- 
lion was not discussed; yearly upgrade 
costs. 

J. Gregory Simpson 
Savannah. Georgia 


UGHTEN UP.CUYS! 

In an otherwise outstanding publication, 
the After Hours section is a big bore! Most 
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of the lime, the products reviewed there 
are more business-oriented and stuffy than 
the rest of the magazine. On the rare occa- 
sion when you review an actual entertain- 
ment-oriented program, it is invariably 
one that has already become an industry 
standard for excellence and needs no re- 
view. 

Despite what most of the computing 
world thinks, there are a great many high- 
quality entertainment programs and prod- 
ucts available for the IBM PC. Why don’t 
you start reviewing some of them? 

Vasilios Spandagos 
Tewksbury, Massachusetts 


THE TRUE TEST 

There appears to have been a lack of quali- 
ty control in the testing of the multitasking 
environments (“When One PC Equals 
Four: 386 Multitasking Environments,” 
PC Magazine, February 28, 1989). The 
more programs there are running concur- 
rently under an operating system, the 
greater the time a task takes to complete. 
However, according to the benchmark 
tests, Microsoft Windows/386 miraculous- 



ly managed to actually tun all of the PC 
Magazine benchmark tests up to 33 per- 
cent faster with four tasks running than 
with only three! 

The second glaring error was that the 
times presented in the benchmark-test 
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charts were only the times required for the 
foreground program to complete, regard- 
less of the number of background tests. 
Most tests involving multitasking environ- 
ments that attempt to demonstrate per- 
formance degradation when adding more 
tasks do so by at least measuring the time it 
takes to complete all concurrently run pro- 
grams in a specific test. 

Brian J. Mullen 

Tampa, Florida 

In deciding how lo test mullilasking sys- 
tems, PC Labs selected the criteria we fell 
would be of greatest interest to readers. 
We believe the degradation on foreground 
operation caused by background opera- 
tions is an essential factor when you are 
judging a mutlitasking system. The results 
for background operation are less crucial 
since the foreground operation is occupy- 
ing the user’s time. 

There was no error on the Microsoft 
Windows/386 results. We noticed the 
anomaly, ran the tests several limes, and 
checked for possible mitigaiing factors. 
It's strange but true: three background op- 
erations will sometimes cause less degra- 
dation than two. — Ed. 


VIVE lA DIFFERENCE 

There isn’t an issue of PC Magazine pub- 
lished in which someone isn’t clamoring 
for the standardization of hardware or soft- 
ware, but frankly, I don’t care if it ever 
happens. My computer has become as 
much a hobby to me as a business aid. and 
I enjoy the many hours I spend playing and 
trying to puzzle through its many littie in- 
consistencies. If it were too logical and 
easy to use, I probably would have given 
up on it long ago. Say what you will, but I 
like DOS. Maybe I just don’t know any 
better, but if so, I am blissful in my igno- 
rance. 1 plan to spend many more years 
learning about and enjoying my computer, 
Lloyd A. Walker 
APO. New York 


INQUIRING MINDS WANT TO KNOW 

Over the last few years, the trend toward 
IBM-bashing has grown to the point where 
you might consider renaming your publi- 
cation something more appropriate. "The 
IBM National Enquirer" ought to do nice- 
ly, or perhaps “The IBM Star.” 


William F. Zachmann's column was the 
proverbial last straw (“IBM at War with 
the World,” PC Magazine. January 31, 
1989). This column, combined with all the 
other anti-IBM snide remarks I have read 
in PC Magazine, has brought me to the 
conclusion that your magazine is never go- 
ing to “grow up.” 

R. A. Dumon 
Dunwoody, Georgia 


OS/2 AHEAD 

Although it may not be immediately obvi- 
ous, based on your PC MagNet survey, it 
seems that the success of IBM’s Micro 
Channel is assured (“The State of the PC 


— 
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1988,” sidebar to 

“The Best of 1988,” 


PC Magazine, January 17, 1989). 

My own prediction is that OS/2 will 
catch on faster than many users now be- 
lieve likely. It is quite possible that by the 
end of 1989, we will see OS/2 versions of 
Lotus 1-2-3, dBASE, Microsoft Word, 
WordPerfect, and various LAN servers. 

Peter H. Strong 
Los Angeles, California 


A RICH HERITAGE 

Stephen Manes might be interested to 
know that the language he inaccurately 
parodies has its roots in English as it was 
spoken during the reign of Elizabeth I 
("Prodigy; It Don’t Get No Better Than 
This!”PCA/agaz//ie, February 14, 1989), 
and it has been further developed and en- 
riched for more than 200 years in the Unit- 
ed States. I am proud of my origins and do 
not appreciate having them ridiculed. 

Many of your readers are trying to teach 
themselves about computers. They start 
out knowing very little and try to progress 
from there. The information and advice in 
your magazine are a great help to the auto- 
didact; the ill-tempered insults are not. 

Alfred L. Wallace 

Milwaukee, Wisconsin 
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Ob^, we admit It may not be as 
protbund as Ebistebi's Theory of 
ReiatMty. But, Vyou'rea computer 
user, we bet It's a bit mom sh^ we 

T , say, “ielatliie"— not to mention a 

whok lot more sensible. 
he “C’.stonds for CompuStar, — the world's 
first and only multi-processor, convertible bus” 
microcomputer. And, as the theory states, 
CompuStor means AT, MCA and EISA compati- 
bility — all in a single system. 

A CONVERTIBLE BUS? 

Each CompuStar features snap-in bus 
“modules” that let you convert from one bus 
standard to another — a PC/AT' bus, a PS/2 


(MCA) bus. . .or bofii! 


the other more powerful modules.* But that's not 
all. CompuStar features an incredible seven 
disk/tape compartments that we'll gladly cus- 
tom configure for you at the factory. No matter 
what your application, we can tailor fit a 
CompuStar to match it precisely. 


SNAP-IN PS/2 
AND AT BUS MODULES. 

Depending on configuration, you can have 
up to 13 AT and/or PS/2 bus expansion slots. 

Plus, when the new EISA bus becomes popular; 
we're licensed to ofier it as well. 

THREE COMPUTERS IN ONE. 

Buses are not die only thing you can reconfigure in a 
CompuStar. Each system con be equipped with any of three 
CPU Modules — an 8086, an 80286 or an 80386. Since the 
modules are interchangeable, you won't have to worry 
about buying the wrong computer system. We'll even let you 
trade-in your CPU Module toward die purchase of any of 

CIRCXE 515 ON READER SERVICE CARD 

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, SC 29169 • 803/796-7800 • FAX 803/796-7029 

iftnonol AT, AT, fU2 and IBM on Bodamoiti of InanMttonal BuMimm MochlrMi CorporaOon. ^MCA ii s rndmoik ef IBM. iRww M«t«r Mnton 1 J (B03B6 BSMHi moM) 


CPU MODULES ARE INTERCHANGEABLE. 

IT'S NUMBER ONE RATED. 

If you're thinking a computer with as much 
flexibiUty as CompuStar would have to compro- 
mise something, like performance — think again. 
With a MIPS3 rating of 6.1, the CompuStar is 
one of the fastest, most powerful systems avail- 
able. In fact, CompuStor's performonoe and flex- 
ibility so impressed InfoWorid magazine they 
gave it the highest rating of all hor^ore prxxl- 
ucts tested in 1988! That's astonishing when you 
consider you can buy a CompuStar for thousands 
of dollars less thon a comparably equipped sys- 
tem fiom IBM or Compaq. 

If you're shopping for the next generation 
in personal computers, why not call us today at 
803/796 -7800 to arrange on on-site no obligation 30 day 
CompuStar, trial in your office.* Relatively speaking, it's the 
only sensible thing to do. 

Wells American. 



Hardware, Software, Any- 


Software 


Word ProcoMlng/ 

Datktop PuUMilng 

Ami’ $ 99 

Lotus Manuscript $339 

Microsoft Word $229 

Muitimate Advantage li $269 
Office Writer/Speiler $259 
Pagemaker 3.0 $499 

PFS:Professionai Write $119 
Publisher's Type Foundry $249 
SPF/PC $159 

Sprint $129 

Ventura Publisher $469 
WordPerfect 5.0 $229 

Wordstar Pro 5.0 $249 

Wordstar 2000+ 3.0 $259 

Xywrite III Plus $219 


Database Systems 

Clipper $449 

DBase IV $479 

DBase IV DeveI.Editlon $799 

Dataease 4.0 $449 

DataPerfect $309 

Foxbase Plus $189 

Paradox 2 $479 

PFS:Protessional File $179 

R Base for DOS $469 


Spreadsheets/ 
Integrated Packages 

Allways 
Lotus 1-2-3 
Lotus Agenda 
Lotus Hal 
Lucid 3-D 
Microsoft Excel 
Microsoft Works 
Q&A 
Ouattro 
Smart System 
Supercalc 5 
Lotus Symphony 


Communications 
Carbon Copy + 
Crosstalk XVI 
Crosstalk MK4 
Procomm Plus 
Relay Gold 
Smarterm(Persoft) 
Smartcom III 


Graphics 

Design CAD 
DIagraph 

Lotus Freelance Plus 
Gem/3 Presentation 
Generic CADD III 
Graph Plus 
Master Graphics 
MIcrografx Designer 
Harvard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Publishers Paintbrush 


$159 
$259 
$329 
$289 
$139 
$319 
$299 
$449 
$279 
$269 
$ 79 
$199 
$149 


Hardware* 


Computers 

AST Premium 286-080 $1475 
Samsung S550 40MB 
w/EGAcard $1750 

Toshiba T1600 laptop $3750 


Multifunction Boards 


Protect Management 

Adv.Proj.Mgr. Wkbench $819 

Hanrard Tolal P.M.II $429 

Microsoft Project 4.0 $329 

Superproject Expert $449 

Timeline 3.0 $389 


AST 6 Pak Plus (64k) $ 129 

Advantage 286 (S12k) $ 375 

Rampage + 286 (512k) $519 
Rampage +/MC (512k) $519 
Inboard 386AT $1129 

Inboard 386PC $ 775 

Intel AboveBoard Plus $ 439 


$ 89 
$309 
$269 
$ 99 
$ 79 
$259 
$109 
$209 
$149 
$449 
$329 
$459 


Languagea/Utllltles 
Fastback Plus 
Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic/Quick C 
Turbo Basic 
Turbo Pascal 5.0/ 

Turbo C $ 99 

Turbo Pascal Prof/C Prof $169 
Vaccine (anti-virus) $ 99 


$105 
$ 79 
$299 
$ 65 
$299 
$ 69 
$ 65 


Display Boards 
AST VGA 
AST VGA Plus 
ATI EGA Wonder x 800 
Paradise VGA Plus 


259 

349 

259 

289 


Modems 

Hayes 1 200/1 200B 
Hayes 2400/2400B 
Intel 2400B/2 (PS/2) 
Practical 1200 Internal 
US Robotics 2400B 
Ventel 2400/2400B 
Ventel 2400/2 (PS/2) 


Accounting 

DacEasy $ 69 

Great Plains $499 

Peachtree C^implete III $159 


A TTENTIOM CORPORA TC RUYERS: 



FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 


$119 
$ 99 
$125 
$ 59 
$169 
call 
$149 


Your Corporate Purchase Order is guaranteed priority hand- 
ling when you "fax" it in via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries. RFP’s and other communications will 
also receive prompt attention. 


A TTENTIOM INTERNA TIONAL BUYERS: 


$369 

$675 

$569 


Statistics 

CSS 2.1 with graphics 
SPSS/PC+ 

Statgraphics 3.0 
Systat 4.0/w/ 

Sygraph $519/679 

Desktop Environments 
MS Windows 286 $ 69 



GLOBAL ORDER SYSTEM 
627-30170 or 910-240-3918 
Int'I.Fax lines (7 1 8) 438-2315 or 972-8346 


SOFTLINE TELXPEDITE insures prompt response for all your 
orders and inquiries. Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Sidekick Plus 


$129 


Emulation Boards 
AST 5251-11+ $ 575 

IRMA II PCA/MCA $ 725 

Monitors 

Amdek410A $ 149 

AST EGA Display $ 489 

AST VGA Display $ 489 

NEC Mulllsync II $ 629 

Princeton HX-12 + $ 439 

Samsung Color $ 239 

Samsung Monochrome $ 69 


$ 299 
$ 449 
$ 279 
$ 79 
$ 159 
$ 389 
$ 299 


Networking 

Arcnet Board SMC $ 149 

Novell Adv.Netware 286 
2.12 $1950 

Novell ELS Level I $ 450 

Tops for DOS $ 119 


Prlnters/Plotters 

Epson FX-1050 $ 529 

Epson LQ-500 $ 379 

Epson LQ-1050 $ 829 

Epson LQ-2550 $1050 

H-P 7475A Plotter $1475 

H-PDeskjet $ 750 

H-P Laserjet II $1795 

0kldata320 $ 375 

Okldata321 $ 519 

Okidata 393 $1050 

Panasonic 10801 $ 199 

Panasonic 10911 $ 229 

Panasonic 1124 $339 

Toshiba printers call 

Mass Storage/Backup 
Bernoulli II Dual $1750 

Irwin Tape drives call 

Mountain 40MB 
Int.Tape $ 389 

Plus Hardcard 20 $ 525 

Plus Hardcard 40 $ 669 

Seagate ST251-1 $ 469 

Seagate ST225 w/int. $ 289 

Seagate ST238 w/int. $ 319 

Sysgen Bridge w/int. $ 299 

Input Davicas 
Complete Hand 
Scanner $ 169 

Keytronics KB101 
keybrd $ 99 

Logitech Hl-Rez Mouse $ 99 

Logitech ScanMan $ 199 

Microsoft Mouse $ 109 

PC Mouse w/Paint $ 99 

Accessories 

Curtis Ruby $ 59 

Datashleld S-100 $ 69 

Isobar 4-4 $ 49 

Logical Connection 
(256k) $ 499 

Masterpiece Plus $ 125 

256k Ram set call 

8087 math chip $ 119 

80287-8/80267-10 $259/299 

80387-16/80387-20 $459/519 

‘Call lor shipping cost 


Celebrating 6 Years of Service 


VISA 


Customer service hours: 9am - 6PM EST Mon.-Fri. 

(n New Yor)( State and (nt'(. Cat) (718) 438-6057 

FREE SHIPPING on all orders over $ 1 000. credit card and prepaid orders. 



1333 60th Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718) 438-2315 


where. . . 
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CHOICE 


MAGAZINE 


winners at super low prices! 


XYWRITE III + 



PARADOX 


Delivers! 


FOXBASE 

PLUS 


' mkmm 

M , 

$479 , $189 


(5/l7/f7) 


VENTURA 

PUBLISHER 



HP LASERJET II 



20 Meg- $525 
lOMeg- $669 



Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 

A $10 value, It's FREE with your 
order of $500 or more, while supplies last! 



AST PREMIUM 
286 
Model 
80 

1475 

fi/l2/M) 



1 



PAX: (718) 438*231$ 


TEIM: An returns require prtqr luttiorizition • 20% resiocktnq tee on returns • PC's accepted from qutillied organUattone • Visa or Mastercard add 3% • C.O.D.. Cash, Money order or bank check only - add SS 00 per order 
PrepM company or personal check ■ anew 2 weeks to dear • Shipping via UPS suHace • add SS 00 per Item; UPS Blue • add $12 per item • All prices subject to change, call for current prices • Infl • freight additional 







Graduate 
From Ha 


Plus and get $100 cash back. 


"Graph Plus is an all-in-one 
business presentation 
pou<erhouse...in both drawing 
and chart/graphics realms. " 

PC Magazine - “Best of 1988" 


* 


In the real world you need more than 
just a degree to make things happen. 
Fast and effective communication is 
the key. Graph Plus™ is the answer. 

If you can use a mouse, you already 
know how to use Graph Plus. It has 
more chart types, more drawing 
tools, and greater flexibility than 
Harvard Graphics. Import data from 
any program. Point. Click. It’s quick 
and easy. Paste your chart into other 
programs, from desktop publishing 


applications and word processors, 
to spreadsheets and databases. 

Join the Harvard Graphics alumni 
and graduate to Graph Plus. Send us 
your Graph Plus registration card and 
Harvard Graphics, and we’ll send 
you $100.* 

Think of it as your graduation gift. 

MICROGRAFX 

1303 Ar^aho • Richvdnn. TX 75001 • 214/ 234-1709 • a00if272-3720 
Surrey HouM • 34 Eden Sitmi • Kkngdon. Surrey • 01-547 1638 



GPS.2 



■ LETTERS 


VIEWPOINTS 


CHECK ALL THE ANGLES 

I must agree with Phillip Anderson (Let- 
ters, PC Magazine, February 28, 1989) 
about the need for unbiased evaluations by 
your staff. Encouraged by Charles 
Petzold’s enthusiastic review of the 


■ The Okidata Laserline 6 
comes with only 272K of 
RAM. The RAM can be 
extended to 656K with 
a $400 memory 
cartridge, but memory 
boards are not supported. 


Okidata Laserline 6 (‘ ‘The 4th Annual All- 
Printer Review,” PC Magazine, Novem- 
ber 10, 1987), 1 purchased this printer last 
year only to discover that Petzold had left 
out some important information. 

The Laserline 6 comes with only 272K 
of RAM, out of which only 128K is avail- 
able for downloaded fonts and page for- 
matting. The RAM can be extended to a 
total of 656K with a $4(X) memory car- 
tridge, but the printer does not support 
memory boards. In addition, the technical 
support service is minimal and costly. 

Mike Vranjican 
Franklin, Virginia 


A CHANNEL’S TRUE PURPOSE 

Channels ate used to communicate with 
outboard peripherals, and memory access 
is a part of the function of the CPU and the 
DAT box, which performs Dynamic Ad- 
dress Translation (“Coprocessing: Who 
Needs It?” Bill Machrone, PC Magazine, 
March 14, 1989). The channel may move 
data to or from memory, but the control- 
ling of it is not the function of a channel. 

Steven B. Olson 

Bayonne, New Jersey 


A LESSON FOR DVORAK 

It is an old time-proven axiom that we al- 
ways attack what we don't understand. 


Might this be the underlying reason for 
John C. Dvorak's snide comments about 
Prodigy Services (Inside Track, PC Maga- 
zine, February 28, 1989)? 

Among its different services. Prodigy 
provides free daily stock-market prices, 
bulletin board messages, an airline reser- 
vation system, banking and investment 
services, and weather reports. "It stinks”? 
No, Mr. Dvorak, you simply haven’t 
learned to use it. 

Lucien R. Gteif 
Chappaqua, New York 


NO SOLUTION IN SIGHT 

Bill Machrone's description of a book that 
teaches more about making viruses than 
stopping them (“Vimses: Sense and Non- 
sense,” PC Magazine, February 28, 
1989) reminds me of the education of the 
Army’s Special Forces (Green Berets). 
Their training included a short course os- 
tensibly on countermeasures to torture. 
The soldiers were taught, in graphic detail, 
some of the most bratal tortures ever de- 
vised by man. At the end of each descrip- 
tion, when it came time to teach the coun- 
termeasures, the soldiers were told, 
"There are no known countermeasures.” 

What do you suppose the Army was 
really teaching the troops? 

Steven Finell 

New York, New York 


CORRECnONS/AMPUnCATIONS 


Jandel Scientific’s Sigma-Plot, Version 
3.1, supports both EGA and film record- 
ers, runs from a batch file, and has excel- 
lent context-sensitive on-line help ("Sci- 
entific Graphing Software: Not Just a 
Pretty Picnire,” PC Magazine, March 14, 
1989). 

The correct telephone number for 
RightSoft Inc., maker of RighlWriter 3.0 
(Fust Looks, PC Magazine, February 14, 
1989), is (813) 923-0244. 


HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Utilities column for 
access information). 

All letters become the property of PC 
Magazine and are subject to editing . OS 
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They’re All 
The Same. 



Thanks to 
SOFTWARE 
BRIDGE. 


Software Bridge converts documents 
from one word processing program to 
another. Converted documents keep the 
look and feel of one created on the target 
word processor— with tabs, indents, 
bold, underline, columns, fonts, foot- 
notes. headers, footers and more— 
everything intact for immediate editing or 
printing. Software Bridge is the finest 
conversion software on the market 
today. 

Converts Directly 
Between: 

VtordPerfect Microsoft Word DispiayWrite 
WordStar WordStar 2000 2.3. & 4 

Sprint Wang PC VolKswriter 3 

WordMarc Samoa CEOWnte 

OEC/OX DCA/RFT DCA/FFT 

Navy DIF MuttiMate ASCII* 


* Available In the Software Bridge Combination program. 


Use The 
Critic’s Choice 

"... a runaway winner ..." 
—Editors of PC Magazine 


"... The solution that works 
best tor me ..." Michael Miller. 
Infbworld 

"Software Bridge la eurprlaingly easy to use." 
Erik Sandberg-Oiment. New Vbrk Times 

Software Bridge— $149, PC DOS Version. 
30-Day Money Back Guarantee. 

Also available for VAX VMS. UNIX, and 
XENIX. 

See your dealer or 
call Toll-Free to order 

1 - 800 - 333-1395 

Systems Compatibility Corp. 

401 N. Wabash, Suite 600 
Chicago. IL 60611 



CIRCLE NO. 240 ON READER SERVICE CARD 



PC 

•moume pc Magazine 


“The excellent manual and 30-day money-back 
guarantee both indicate that Tussey Computer 
Products values customer service” — PC Resource 

Mugu/ine 


oian 386/20D 

M Base System with 1.2MB 5.25' 

^ I ■ I 1111 or 1 .44MB 3.5' Drive 

I Assembled & Tested IBM* AT 

Compatible. MS-DOS*. OS/2* 

* Monitor not Included A I IMIV® P.nmnatihlp 


Base System with 1.2MB 5.25' 
or 1 .44MB 3.5" Drive 
Assembled & Tested IBM* AT 
Compatible, MS-DOS*. OS/2* 
& UNIX* Compatible 


-9^' 


STANDARD FEATURES 

■ 80386-20 MHz 

■ NORTON V. 4.0 SI 22 

■ 0 WAIT STATE 

■ PHOENIX BIOS 

■ 1MB EXPANDABLE TO 16MB 
RAM ON 32-BIT CARD 

■ SHADOW RAM FOR SPEED 


■ 80287 AND 80387 SOCKETS 

■ 200 WAn POWER SUPPLY 

■ 2 SERIAL 1 PARALLEL AND 
1 GAME PORT 

■ 8 EXPANSION SLOTS 

■ DUAL FLOPPY/HARD DRIVE 
CONTROLLER 

■ CLOCK CALENDAR WITH 
BAHERY BACKUP 


"iwm" ' 

VIDEO OPTIONS 1 

1 Indud* Monitor & Vldoo Adaptor | 

Drive Options 

Mono 

14’ Flat 
Mono 

VGA 

Mono 

VGA 

Color 

W/40MB (40ms) 
Hard Onve 

$2749 

$2798 

$2948 

$3248 

W/80MB (28ms) 
Hard Onve 

$3049 

$3098 

$3248 

$3548 

W/150MB (17m8) 

ESDIw/1;1 tntcrlMv* 

$3794 

$3843 

$3993 

$4293 


■ 5 DEVICE BAYS, 3 EXPDSED 

■ 101 KEY ENHANCED 
KEYBOARD 

■ SWAN SETUP AND UTILITIES 
DISKEHE 

tollVree 1 - 800 - 468-9044 


Sujan MODEMS 1 

ISiuan VIDEO CAfIDSi 

ISiuanWEBACKUPSl 

1 Sluan KEYBOARDS 



■ Hayes* compatible 

■ Auto answer/dial 

■ Tone and Pulse 


SwItchable 

■ Hercules* to CGA 

■ Parallel Port $69 


Include PC Talk III Software 

*2400 bd internal ....$99 
1200 bd internal ....$65 
2400 bd external .$129 
1200 bd external ...$79 


EGA 

■ EGA/CGA/TTL 

■ 640 X 480 


* fneludM Bit Com v 3.5 ooftwaro 


VGA 

■ 256K Video RAM 

■ 17 VGA Modes .. 


.$149 

.$249 



Suian Technologic/ 



■ 40MB formatted storage 

■ QIC-40 Operating Std. 

■ Network compatible 

40MB XT or AT 

Internal $299 

40MB XT or AT 
External .... $399 




101 key Enhanced Keyboard 

■ XT & AT compatible .. $69 

84 key Keyboard 

■ XT & AT compatible ., $59 



ALL SWAN 
PRODUCTS 
CARRY A 
FULL 1 YEAR WARRANTY 
ON PARTS AND LABOR. 


«KUl«MWiri»rMrrit M 


b, TUSSEY COMPUTER PRODUCTS 









w/1S0M8(17m«) 

ESOtan 1 


386/20T 


£3 


uian Technologic/'':^^ 

I m ir 


LOVE'EMorLEAVE'EM! 


30 DAY MONEY BACK GUARANTEE 

It's obvious our prices are lovable. But we make 
this guarantee because we know you'll also love our... 


Quality Products 
Toll Free Technical Support 
I • Toll Free Customer Service 

• Same Day Shipping 

• 1 Yr. Warranty on Parts & Labor 

CALL TOLL FREE 1 - 800 - 468-9044 
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1^/ KW'oPC <3,. 
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Siuan 386 / 1 6 
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Sujan XT 1 0 I Soian 286/1 0 I Siuan 286 / 1 2 SSujan 386 / 20 T 


Uonnof 
not Included 

^se System with Strtgle 360K Onve. 
AssemUed A Tested IbM • XT Compatible 


xno 

VI 
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Olive Options 

Mono' 

CGA 

EGA 

VGA 

OualRopplM 

1779 

1049 

$1178 

11278 

*W20M8 {6Srrs) 
Herd onve 

$879 

$1149 

$1378 

$1478 

*wd2M8 (40im) 
HwdOthe 

$979 

$1149 

$1378 

$1478 


* Includes Single 3<0K Floppy Drive 
’ Upgrade Irom 12* to 14* Ftat S c r een, add $49 


NOW AVAILABLE! 

On-Site Service from 

Sori^~ 

A Ball Mlanlic Company 
Call for Details 


EDUCATIONAL 
& CORPORATE 
ACCOUNTS 

We offer a full line of serricea 
catering to your needa. 

To reach our Educational 
& Corporate Salea Department 

Call: 1-800-466-9044 
FAX; 814-237-4450 


We cooperate with Federal Authorities 
to prosecute credit card frauds. 


Monller 
nor loelud»d 

Base System with t .2M6 Dnve. 

Assembled A Tested IBM9 AT Compatible 
MS-OOS«, OS'2* Compatibla 



' Upgrade from 12* lo 14* Flat Screan. edd $49 


Uonttof 

notkteiud^d 

Basa Systam with 1 2MB Drive. 

Assembled & Tested IBM® AT Compebble 
MS-DOS® OS/2® Compeeble 



XT, AT and 069t« ngaMd nsAmA* d 
MtrrwMl Buiw UacrwM 
USOiS e s ngewed nlMek d UmmA Coeeawn 


standard Featuraa 

XT10 

2B6/10 

285/12 

386/16 

386/20D 

CPU 

8088-1 

80286 

80286 

80386 

80386 

Soeed (MHzl 

10/4,77 

10/6 

12/6 

16/B 

2Q/B 

BIOS 

Phoenix 

Phoemx 

Phoenix 

PhOWHX 

Phoenix 

Norton SI Ratino v4.0 

2,1 

11.2 

13.7 

17.6 

22.0 

Wait State 

0 

0 

0 

0 

0 

Standard Memorv 

640K 

512K 

512K 

IMS 

IMS 

Shadow BIOS 

_ 

_ 

_ 

384K 

384K 

Memorv Uoorades 


640KnMB 

IMS 

2M®i0n6M8 

TM/a/ionsMB 

Coorocessor SuoDort 

0007 

80287 

aoe67 

80287 or aOST 

80287 or 80387 

Exoansion Slots; 32-blt 

— 


— 


1 

Exoansion Slots: 16*bit 

_ 


6 


4 

Exoansion Slots: 8-blt 



2 


3 

Dual HD/FD Controller 

»A1/I mt*m$ 

Yas 

Yet 

Yes 

Yas 

Device Bavs (ExMMd/InMmiO 

2 ixDJ2 Int. 

3 Exp/2 Int 

3 ExD/2 InL 

3EXD/2 Ini 

3 EXD./2 Ini 

Serial Ports 





2 

Additional 1/0 Ports 

AH come wKh 1 Parallel and 1 Game Port 

Power SuDolv 

150W 

200W 

200W 

200W 

200W 

Keyboard 

101 Kw 

101 Kev 

101 Kev 

101 Key 

101 Kev 

Additional Features 

All come with Dock Calendar w/Battarv Backuo and Satuo/Utillties Disk 

OPTIOMS: 

XT10 

286/10 

286/12 

388/16 

386/260 

3.5" Floppy Drive 

Oottonal 

OptionaJ 

Ooeonal 

Your choice 

Your choice 

Swan/MS-DOS & GW BASIC 3.3 add $89 


$2490 

Base Syetam with 5.25* 1 .2MB Ortva 
or 3.5* 1 .44MB Drive 

Asaembied & Tastad iBiyr AT Compatibia 
MS-DOS*. OS/2* $ UNIX* Conpatbla 


386/20T 

Vioeo OPTION 

tiXiBiiTirlir t Tfit r 

18 

tmem 

MlrtnlpIlMi 

Mono 

14* HU 
Mm 


V9A 

CcMr 

wr40MB(40m«) 
Ai:i Merlotve 

$3049 

$3090 

$3248 

$3548 

w/80Me(28mo) 

8 1:1 MortOM 

$3349 

13396 

$3548 

$3848 

wriS0MB(i7me) 
ESOwl'l >MW—»» 

$4094 

$4143 

$4293 

$4583 


To ordar: No surcharge on Discover. Visa, 
MasterCard or AMEX ■ Your credit card is 
not charged until your order is shipped ■ COO 
orders accepted with no COD tee ■ We 
insure your order at no extra cost M you 
Shipping; 3%or$5 minimum for UPS Ground. 
Call for shipping charges on Express Air, 
APO, FF^. AK. HI and all foreign orders 
Mall Orders: We accept money orders, certi- 
fied checks, and personal checks. Allow 2 
weeks for personal and company checks to 
clear ■ Defective items replai^d or repaired 
atourdiscretiom PAdelrvenesadd6%sales 
tax ■ Prices and terms sutafect to change 
without notice 


‘ Mm rMumad muM b* m m. iMhM medMcMen « Minq* 
Sony ene ubaMi Im* •• net nA maa M 



OPEN: 


8:00 AM-1 1:00 PM M-F 
10:00 AM- 6:00 PM Sat 
12:00 PM -8:00 PM Sun 


Tussey Computer Products 
3075 Research Dr. 
State College, PA 16801 



INTEPNATIONAL CALL 814.234-2236 
FAX 814-237-4450 


TUSSEY COMPUTER PRODUCTS 






DOn'T SETTIE POR l£SS... 



PC ADD ON BOARDS 

BOCA 

RAMCvdXTorAT ...fCaH 

lOcvdXTorAT ITS 

MICRON 

RAM Card (MB>2»-DH) 

popiilatadw/2MBRAM t729 

TOPS 

TOPSDOS 2.1 

nornmatOSeernfiaami $109 

Flaahcard $149 

NatPilnl $109 

TOPSMac $129 




CURTIS 

Ruby/Rii^ * 

OlamoniVDiamond 4- .. 

SMaSIr^ 

SwlkiiO- 


CurtaCIpCCI 

SWAN 

Suroa Stanraaaor .. 
O'/IO' Prinlar Catolt . 

O' RL Angla Printar Cabla 


tiijiJ 

.....I 12 




MITSUBISHI 

O-S*™?) 189 

3.5-|l.44MB) $108 

TOSHIBA 

3.P{720K) 889 

3.S'(1A4MB) $108 


FLOPPY DISK DRIVES 

SONY 

a.S’ (720K) ..... 

3.S* (1.44MB) 


:; 8 ! 


ROCTEC 5^ 


on 

1<3 


$T4 


PCHARDDRIVEa 

kaOk 

KL320 20MB (40 im) BaraMt t21WtiS8 

KL330 32MB (40 ms) BwaMI ta4aaiM 

♦MiniScribe 

8438 30MB (68 ms) $2M 

3650 40MB (61 ms) $209 

3053 40MB (25 ms) $440 


ST-225 20MB (65 ms) BareMt .. 

ST-238 30M6 (65 ms) Bare/Kit.. 

ST-125 20M6 (40 ms) BaraKIt.. 

ST-151 40MB (24 ms).. 

ST-251 -0 40MB (40 ms) . 

ST-251 -1 40MB (26 ms) . 

ST-4096 80MB (28 ms).. 

FMPRIMIS WowneiMK 

COC - 1S0MB ESDI (16.5 ms) $12gw$1405 

KNi Inchida cMdaa. ooniraiir and mounllnQ aoraaw. 



EDUCATIONAL and 
CORPORATE ACCOUNTS 
"“SSSm'SSI; call 1 - 800 - 468-904 4 
FAX: 814 - 237-4450 


tco: 




Toerdar:NoBurchareaonDiBoovar. Visa, MaslarCard or AMEX 
■ Your cradM card Is not char^ad urdH your ordar it aNppad ■ COO 
ordars aocaplad with no COO Ma ■ Wa Insura your ordar at no axta 
ooatloyou BShlppIrtg; 3% or $6 minimum tor UPS Ground. Call 
tor shipping charj^ on Exprass Air, APO. FPO, AK. htt and aR 
toraign ordars ■ Mali Ordara: Wa aecapi monay ordsrs. cartMad 
chacKs, and paraonal chacta. Alow 2 wasfcs for parsonal and oom- 
panycnacfcatoctoarBAUSALESAnEnNAL* Dalacttva itams 
rsptacad or rspairad si our dtocratton. PA deUvartas add 6% salas 
tax. Prtoas and tarms sub)act to changa without notica. 

“'MMO 


DISK-KOUNTS 


DISKS 

psrtwioflO UT S2S! 
aoaus DS4>o UK 

MMBi O&DO t1»8S $995 
VCRMIMOSiDO $19 95 S995 
MNT DS/DD $19 95 $10.95 


TUSSEY COMPUTER PRODUCTS 


3075 RESEARCH DR 
STATE COLLEGE. PA 16801 


I 













tC P SHIPS IT 






Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Ev*n al these prices) You only pay TCP's standard shtp^ng 
ehaiQS. Orders arriving before 4.-00 PM our time wiM be 
shlp^ out same day. If part of your orderis backordered trie 
remainder will be shipped UPS Ground 



SECURITY 

■ Your Credit Card • not charged until your 
order a shipped. 

■ We insure your order at no extra cost to you. 

■ Tussey is a financially strong and wen 
establaried company 


CUSTOMER SUPPORT 

■ After sales support 

■ Knowledgeable staff, ail graduates of 
Tuasey's 'Computer Boot Camp* 

■ Our advanced warehouse/maienals 
handling system assures your order is 
shipped out accurately & on time 

■ Our IBM AS400 allows instant order artd inventory status 




AMBBICAN 

Osatyn CAO 3.0 or 3>0 .. t195 


MERIDIAN 

Carbon Copy Pkia $107 



BRODBRBUND 

Print Ohsp 

Prim Shop Companion 

CKFCnUL POINT 


s 


PETER NORTON 


gasiS"- 


eGpOon Board §99 

PC Teola Dekjxa S.0 $3$ 

CORE 

Corelam $79 

DAC SOFTWARE 

Dae Bonus Pack $119 

Deo Easy Accounting ...... $59 

DecEa^Ughi $39 

Dec Easy PMToa $99 

LaoM» $75 

CW ibr mekto on TMera 
FIFTH GENERATION 
Faab^Ptus $104 

FORESIGHT 

DratR CAD Ultra $25$ 

FOX 

roabMii flit 

Fosbaaai 386 9299 

FUNK 


Norton Arhiarwaduiiltto 

QUARTERDECK 

DEBOViaw m 

DE8QVIew386 $11$ 

RSPKBBNCE SOfTWARB 
QramrnmidN $94 

SAMNA 

Ami $99 

SOT TWAB E 
PUBUSHINCI 


HwtmrdOMBMea 

PF8 nm Choloa $.0 .... IN 
■ “ .~t174 


$3$ 

GENERIC SOFTWARE 

Qan CAOO Le««i u cr s . $CaH 

IGC 

VMNe $199 

INTUIT 

QuidHn $32 

MECA 

MMging Your Money ...$129 


SYMANTEC 
Qranthiiaw 

..$179 

OAA t2n 

OAAWriia. 

$119 

THREE D GRAPHICS 

Perspective Junior $M 

WORD PERFECT 



$125 

Ubrary 

Word Perfect $.0 

$54 

$219 

XEROX 

Ventura PubMwr 2.0 .. 
Preeants 

.$475 

ICM 


OPEN: a:OOAU- 11 :OOPM Uon-Frt, 10:00AM-e:00PU Sal, 12 :OOPU-B:OOPU Sun EAST COAST VUE 


CALL TOLL FREE 


1 - 800 - 468-9044 


For Inlormalion 
Call 8t4-234-?236 
FAX 614-237-4450 










V 



AN BXCELUNT REASON n HAVE 



Until now, File Managers couldn't handle corporate data- 
base needs, so corporations stayed with a single relational 
standard. Q&A 3.0 changed that. According to PC Magazine, 
Q&A ‘‘enables us to do things we could never do befrae. ” 

And according to corporations, Q&A is the new database 
standard. For managers. 

Q&A delivers database power with the ease you’d 
ejcpect from the award winning,* #1 File Manager. It ele- 
gantly handles tasks like multi-file lookup and reporting, pro- 
granunabie database forms, and record locking on networks., 
tasks previously reserved to relational databases. And, with 
dBASb impo^export, English language quep; and a top- 
rated Executive Word Processor to easy mail merge, Q&A 
lets managers do things they could never do with a rebtional 


database. Without expensive training or support. 

That’s why corporations buy relational databases 
to powerful applications created by programmers. And 
Q&A to powe^ database solutions any manager can 
create hirnself. Call to a free 
Q&A demo disk (to celebrate our 
award, every 100th callert wins 
a free Q&A). Technical Excellence. 

It’s an award-winning reason to 
a double database stoidard. 

FREE DEMO DISK, 

(800) 336-0211 Ext P 

ne #7 Rated And #1 Selling 
FikManager& WordProcessor 


N^ANTECi. Syninec Carpcration. 10201 Tone A«nie.Cupstini.CA 95014. 406/2S3-9600. 
O&ZarmN MvaMitoNr •LnmlmefMMrptrtmUd^m. Ptm. 044 a(Sfmm*r CmN'Mm C 
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VIEWPOINTS 

■ LORI GRUNIN 


PCadvisc« 



Managing the expanded memory in your 80386-based computer, booting up with your 
NumLock key off, and finding a game card for the PSI2 . 


MANAGING 386 MEMCmV 

I assume that I am not the only one who 
wants to upgrade fiom a 286 to a 386 ma- 
chine, intends to stay with DOS, and needs 
expanded memory. But I am told that no 
one builds an EMS board for 386 ma- 
chines. Why? Is there software that serves 
the same purpose? 

Kenneth Wellner 

Mamaroneck, New York 

You're absolutely right that no one makes 
expanded memory boards for 386s — 
they're ru>t really necessary. Software em- 
ulation of UM EMS on a 386 machine is 
plenty fast, since these machines use 32-bit 
memory. With 286 machines, however, 
you're better off using an expanded memo- 
ry board: emulating EMS in the PC AT s 
16-bit extended memory can be extremely 
slow. 

If you insist, you can use a 16-bit board 
fromyouroldAT ina386, but you' ll miss 
the performance advantages of 32-bit 
memory. 

Along the same lines, a 386 machine is 
perfectly capable cf using the same ex- 
panded memory manager (EMM) soft- 
ware as a 286. But for optimal perfor- 
mance, you should use scftware that will 
take advantage of the unique memory- 
management capabilities built into the 
80386 chip — in particular, its ability to re- 
map extended memory into arty address, 

Qualitas and Quarterdeck Office Sys- 
tems offer expanded memory managers 
that should give you everything that you 
need. Both <ff these products were listed 
among PC Magazine's Best of 1988 (see 


the issue cf January 17, 1989). 

Both products emulate UM EMS 4.0, 
just as most EMMs do on ATs. But as a 
386-based bonus, they also unclutter your 
precious base 640K by loading well- 
behaved TSRs imo high memory while re- 
mapping your system's ROM— generally 
stored in 16-bit memory — into faster 32-bit 
RAM (a process known as shadowing). 
And all this comes without sacrificing 
more than 2K cf conventional memory. 

These products are not identical, as 
their loyal fans are quick to point out. 
QEMM-386 ($59.95 from Quarterdeck 
Office Systems, 150 Pico Blvd., Santa 
Monica, CA 90405; (213) 392-985 1 ) fer- 
rets out the fastest RAM chips in your sys- 
tem to use as your DOS-accessible 640K, 
and it can load device drivers imo high 
memory. In addition, QEMM-386 is opti- 
mized for use with Quarterdeck' s multi- 
tasking environmern, DESQview. 

On the other hand, 386-to-the-Max 


■ For optimal 
performance, use an 
EMM that harnesses the 
unique memory- 
management capabilities 
of the 80386 chip. 


($74,95 from Qualitas Inc., 8314 Thoreau 
Dr., Bethesda, MD 20817; (301) 469- 
8848) seeks out segmems cf imused memo- 
ry in the 384K reserved for video RAM, 
giving you additional base RAM to play 
with. How much memory you gain de- 
pends on your graphics adapter. The 
newest release cf the program, 386-to-the- 
Max Professional, should be out by the 
time you read this; it will be able to load 
device drivers imo high memory as well. 


NUMLOCK WOES 

When the new 101-key Enhanced key- 
boards came out, I was glad to see a second 
set of arrow keys. Our new Zenith, howev- 
er, boots up with the NumLock key on. 
Every time I use my word processor, I in- 
variably type numbers when I’m trying to 
edit or move within the program. Is there 
any way I can hrm off the NumLock key 
from within my AUTOEXEC.BAT? 

Daniel J. Reed 

Marthattan, Kansas 

You're not alone. Many if the new ROMs 
boot with NumLock turned on. Not a major 
crisis in the world cf confuting, just an 
action that requires an annoying extra key- 
stroke (which is cften irritatingly belated). 

But never fear; PC Magazine’s NUM- 
LKOFF.COM will solve your problem. 
You am download the program from the 
Utilities Forum on PC MagNet; then just 
stick it imo your AUTOEXEC.BAT arul 
forget about it. (See the "By Modem" 
sidebar in this issue's Utilities column for 
instructions on how to download pro- 
grams from PC MagNet.) 
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VIEWPOINTS 


■ PC ADVISOR 


PIAYING GAMES ON THE PSa 

I was hoping you could help me with what 
I think is one of the largest iiritations of the 
IBM PS/2 series: the lack of a game port 
for a joystick. I would appreciate it if you 
could tell me who makes a game port for 
the MCA bus, because one is greatly need- 
ed by users everywhere. 

John E. Stafford 
Greensboro, North Carolina 

Many people agree with you that the PSI2 
isn’t just for business anymore. Ther^ore, 
I'm pleased to announce that, yes, Vir- 
ginia, there is a game card for the Micro 
Channel. CH Products (1225 Stone Dr.. 
San Marcos, CA 92069; (619) 744-8546), 
maker of peripherals for game players, 
sells a $79.95 game-control adapter 
called GameCard III Plus-MCA, a Micro 
Channel version of its GameCard III Plus. 
If you prefer to play games d deux, $89.95 
buys the card plus a Y-cable that allows 


you to connect two Joysticks. 

The GameCard' s external switch lets 
you choose one of three sensitivity levels, 
ranging from 70,000 to 200,000 ohms, to 


■ If you prefer to play 
games a deux, invest in a 
Y-cable to connect two 
joysticks. 

match the needs of your application . Auto- 
CAD.^r instance, requires a lower sensi- 
tivity level than does Centipede. CH Prod- 
ucts designed the GameCard to avoid the 
timing problems that may be inescapable 
with cards meant for machines with sUrwer 
CPUs — it can be used in machines with 


clock speeds as high as 20 MHz. 

In addition, the GameCard supports 
four analog inputs, such as paddles, and 
four digital inputs, such as push buttons. A 
Joystick with two buttons counts as two 
digital and one arwlog input; hence the 
cartf s ability to support two Joysticks. 

To install the 8-bit card, you merely slip 
it into an empty slot — there's no need to 
run the PS/2 setup program. One caveat; 
the instructions that come with the card in- 
clude a one-line BASIC program to ensure 
that everything is working properly, but 
this program goes into an infinite loop that 
can ordy be broken by rebooting. 

Let the games begin! 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY 10016, or upload to PC MagNet (see 
the Utilities column for access informa- 
tion). Please specify your equipment. Si 



1 ' 2*3 works better whea everyone 
works together. 

Now you can harness the power of Lotus* 1-2-3* 
throughout your work group, department, even your 
entire organization. 

©Liberty" lets you create worksheet applications in 
1-2-3, and distribute “execute only” copies that other users 
simply can’t alter. ©Liberty lets you lock in formulas, 
hide macros, freeze labels and formats, and define input 
cells in your application exactly the way you want. 
you're guatant^ security, attd consistent, reliable results 
from everyone that uses them. Even people with no 1-2-3 
training. In feet, they don’t even need a copy of 1-2-3 to 
run ©Liberty applications. So you’ll save money, too. 

©Liberty is pmect for group projects, electronic 

©M4SaftU|KSaiunsRt.iiK,0n»IVnn«ttf Raid. Mndww.NHOJttI aUbeinsa oideMifkriSaAUvKSohfna. Inc. Um»dl■^3aKR|M(Rdtl•dall«bitflmDrvric^m >C44 
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business forms, data collection 
and a>nsolidation. And for 
controlling the integrity of all 
the l'2'3 data you deal with 
Get your whole team 
going in the same direction 
with ©Liberty. Call now foi 
complete information. 

SoftLogic 

SOLUTIONS 
CaU 800-272-9900 

(603) 627-9900 in NH 
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Look great 
without a lot 





TVansforming a blank piece of i 
paper into a document that’s as 
appealing as this calls for plenty 
of page makeup. 

But if you’re like the rest of thd 
world, you’ve barely got enough 
time to write, let alone struggle 
with formatting. 

Well, now you don’t have to. 
Because Ami is here. And it's about 
time. 

Ami can save you about three 
quarters of the time you’re currently 
spending on everything from simple 
letters and memos to presentations, 
reports and newsletters. 

How? 


A.1 APVW* e„ , 








m 
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words into 
gorgeous documents. 

\mi looks a lot like a desktop pub- 
lisher. And the documents you can 
create with it have desktop publishing 
written all over them. 

But as you’ll quickly discover. 

Ami is a serious word processor 
that makes the most of Microsoft* 
Windows. 


worry. A runtime version is included.) 

You can integrate text and graph- 
ics. Import both from other programs. 
And admire your documents from 
four fully editible page views. 

Right now, we suggest you 
admire the 6199 price tag and 

t ‘AJastperscmaluxirdpnxxssor...lh^^ 

vmkesU easier to prodiMX great- 
kx)laTig reports, letters cmdmernos 
than any other PC word processor" 
PC/Computing 
"Surprisingly sophisticated... 
quite simpie to learn and use 
...among thernostpowerful qfthe 
executive twrdprocessjrs." 
Michael J. Miller, in InfoWorld 
"Makes desktop publishing class ouymt a snapjbr 
the average tiser." 

William Zachmann, in PC Week 

send in this coupon right away. 

Or just pick up the phone and call 
us at 1-800-831-9679. 

Then you can take advantage of our 
30-day money back guarantee. 

Now that should help you make up 
your mind. 


0 



By letting you write your words 
and make up your pages cU the same 
time 

In fact, you don’t have to do any 
makeup at all. 

Because Ami gives you over two 
dozen pre-designed style sheets that 
let you instantaneously transform 



"2 

Make me look great for $199. 

Please rush me Amf. 

Ami 

Namr 

K ^ n 

Address 

X ^ v 1 — 1 

CiU/lStateiZip 

^ □ #■ 

Disk size: □5M' 1.2MB □3S4'720K 

□ Check enclosed DAMEX DVIsa □ MasterCard 

Card No. Exn. 

— ’ 1 

1 Send coupon to: SA.MNA, 5600 Glenridge Drive. .Wanta.GA 30342 1 

1 Add $10 [or shipping & handiing (GA residents add sales tax). Prices valid in U.S. only. | 

1 CALL 1-800-831-9679 FOR YOUR NEAREST DEALER. pc | 


Requires IBM* AT, PS/2 or compatible (80286 or *386 CPU); CGA, EGA, VGA, or Hercules compatible displays; MS/DOS 3.0 or higher. 
Ami is a trademark of Samna Ckirporation. All other trademarks and copyri^ts are acknowledged. 
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* Some babies simply change the world, 
►Take ours, for example. The Dual-Disc 
Mirror (weicome, welcome) consists of two 
identical hard discs. All data is written simult- 
aneously on both discs to ruie out data ioss. 

We cail it 'mirroring'. And we caii it a revolution. 


A back-up can be made from one of the discs 
onto back-up media without affecting the system 
users. And there is more. Like alternate read. 
When information is needed from the disc, 

DDM issues read instructions alternateiy to each 
of the two discs. This results in an increase 
in speed because the system does not have to 
wait for one disc to finish each operation. 

And, as an option, both discs can be reorganised 
automatically at any time you preselect. 
Programs and data remain accessible in a flash. 


The Dual-Disc Mirror works on Unix,® 

Our software is in use at severai internationai 
organizations, companies that depend on their 
data fiies around the clock. From the moment 
they were installed, they simply never failed. 
So our baby will go a long way. 



Call or write in USA: Twincom, 5220 Hollywood Ave, Shreveport, 
LA 71109, Tel: 1-800-234-8088, Fax: 318-635-5319, 

Call or write in Euro pe: Twincom, Slotje Limburg, Slotlaan 15, 
4902 AO Oosterhout, The Netherlands, Tel: 31-1620-23936, 
Fax: 31-1620-23974, Unix® is a trademark of AT&T. 
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Now ceUular amrniunicatm 
is nKx« than just talk. 


G et all the power of portable computing and 
the convenience of cellular communications 
too. Meet the FTC 286 CAT from Intelligence 
Technology Coiporation. It’s two technologies in 
one efficient padcage, ready to work at a remote 
jobsite or an office downtown. 

This unique patented portable 
offers feil-safe transmission. The 
built-in cellular telephone and error- 
correcting modem iet you trust 
valuable data to the cellular network 
— even during hand-off and channel 
changes. 

And it provides more than 2 hours 
of batten-powered operation, 
automatically converting to 110/220V 
or to 12V for in-vehicle use. 
Batteries can even be recharged 
during operation. 

The ITC 286 CAT is IBM 
PC/AT -compatible and features 
12 MHz processing, 640K memory. 


a hi^-speed hard disk drive, a high-resolution EGA 
screen, full-size keyboard and more. The numeric 
keypad and built-in speakerphone simplify your 
voice and data calls. A headset and ceUuto 
telephone handset are included for more versatility. 
And it ail comes in an easy-to-carry case. 

For a complete workstation just take along a 
portable printer. Or connect with other ITC 286 
CATs for an instant mobile LAN. It’s a brand new 
way to keep your company on the move. 

If you thought celluto communications was all 
just a lot of taUc, we invite you to hear and see 
more about this technologic merger. ITC made 
a remote possibility reality. For details Cl: 
1-800-356-3493. 



Intelligence Technology Corporation 

16526 WestgtDve, Dallas, TX 75248 U.S.A. 
214-250-4277, FAX 214-380-0508 



01909 Intdifience Itchnnlogy Corporatioa ITC 286 CAT. hilent Remfing. IBM POXT/AT are refptered trademarks d Intematianal Businesa Machnes Con^ 
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First Looks 


33-MHz 386: Zenith Breaks the Ice 


i'ki:\ iKw 


BY LORI GRUNIN 

The novelty has begun to wear 
off. and we can Tinally stop ooh- 
ing and aahing over those 25- 
MHz speed demons, right? 
Nope. Now it's time to start all 
over again with the even speedi- 
er demons made possible by In- 
tel's 33-MHz 80386 chip. 

The first 33-MHz machine 
to grace the benches of PC Labs 
bears the Zenith logo and a 
$7,999 base price comparable 
to that of a high-end 2S-MHz 
box. Unfortunately, the per- 
formance of our evaluation ma- 
chine, an early production unit, 


was also comparable to that of a 
high-end 25-MHz system. 

The processor in the Zenith 
Z-386/33 operates roughly 30 
percent faster than a 25-MHz 
chip, so why doesn't the ma- 
chine reflect the higher speed? 
In a word: memory. Zenith 
chose to hobble the Z-386/33 by 
populating the motherboard 
with 100-nanosecond DRAM; 
most high-end systems today 
use nothing slower than 80-ns. 
chips. 

In addition, the standard 
configuration comes with only a 
16K memory cache— compared 
with the 32K or 64K caches of 
the higher-performance ma- 
chines. 


The news isn't all bad, how- 
ever. The Z-386/33’s cache can 
be easily upgraded to 32K or 
64K, a move sure to improve 
performance, and the machine 
seems designed for speed in 
most respects. 

Speed Features 
Governed by a Zenith-de- 
signed, NEC-manufactured 
controller, the Zenith’s standard 
i6K memory cache uses 15-ns. 
memory and features Zenith's 
16-layer posted write queue, 
which stores writes to memory 
until the CPU becomes idle. 
Rather than putting the cache 
memory on the motherboard. 
Zenith places it on a card that 


fils into a proprietary internal 
slot, making cache board re- 
placements and upgrades a 
breeze. 

Behind the cache, the stan- 
dard 2MB of 100-ns. RAM can 
be upgraded to 32MB on the 
motherboard, using 1MB or 
4MB SIMMs (when the latter 
become available). 32MB of 
additional 32-bit slotted memo- 
ry brings the possible system to- 
tal up to 64MB. 

In addition to the Model 
1 — outfitted with a 1.44MB 
floppy disk drive and an I/O 
controller with one parallel and 
two serial ports — Zenith offers 
two hard disk configurations. 

(comiuiutil on page 3S) 


UicU 3-D Mts &airidcs, 
ImiHWts/Exports 1-2-3 Fil^ 


HANDS ON 


BY CRAIG STINSON 


When the first version of Per- 
sonal Computer Support 
Group's Lucid 3-D appeared 
just over a year ago. First Looks 
praised it as an "inspired little 
spreadsheet that solves all the 
usual problems in most unusual 
ways." In its new garments, as 
Version 2.0 from Dac Software, 
it is still inspired but rather less 
"little," and it now solves some 
problems it ignored before. 

The essentials are un- 
changed: Lucid 3-D remains a 
budget-priced, memory- 
efficient, mouse-hospitable 
pop-up spreadsheet that offers 
linking, built-in auditing, a rich 
macro language, and an assort- 
ment of other conveniences. 


But Version 2.0 sports 15 major 
improvements, according to 
Dac Software, the company that 
took the product over in 1988. 


In TSR mode, the original 
Lucid handled only about 60K 
of data at a time. You could go 

(coHtiiiued on next page) 



Lucid 3-D lets you simultaneously view up to nine spreadsheets and an optional calcu- 
lator. Calculator values can be plugged directly into worksheet cells. 
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Lucid 3-D generates graphs in three-dimensional perspective. Options allow you to 
change a graph 's orientation and transpose data series and points. 


Lucid 3-D 

( coHtinuedfromp^33) 

beyond that, but only by taking 
advantage of the program’s 
worksheet'iinking capability. 
Now you can build much larger 
structures with as much or as lit- 
tle modularization as you like. 

Lucid 3-D 2.0, in either its 
standalone mode or as a TSR, 
supports up to SMB of expand- 
ed memory. If you don’t have 
an EMS board, you can still take 
advantage of a command-line 
switch to increase Lucid's ca- 
pacity in pop-up mode. The 
command-line switch also lets 
you restrict the maximum work- 
sheet size to as little as 32K, 
making Lucid one of the few 
spreadsheet programs able to 
run on 256K machines. Since 
the program itself consumes 
only 141K (compared with 
about 2(X)K forLotus 1-2-3, Re- 
lease 2, and much more than 
that for Quattro, SuperCalc 5. 
and Microsoft Excel), you can 
now build pretty hefty work- 
sheets without having to break 


them up into linked modules. 

Of course, if you want to 
think modular. Lucid 3-D is 
glad to accommodate and en- 
courage you. Woricsheet linking 
is Lucid's last name, though the 
3-D moniker is misleading. Lu- 
cid supports separate-but-linked 
sheets in the manner of Excel. 
not the multipage three-dimen- 
sionality offered by SuperCalc 
5 and the forthcoming Lotus 
1-2-3, Release 3. 

Version 2.0 improves the 
linking of the origin^ in several 


ways. Before, when you made 
an external reference. Lucid 
cleared the calling worksheet 
from the screen to show the sup- 
parting worksheet. Now you 
have the option of seeing both at 
once — you can keep as many as 
nine linked or unlinked work- 
sheets visible at any time. 
You'll also find a new one-step 
procedure for linking a range in 
one woricsheet to a range in an- 
other, as well as an auditing op- 
tion that shows all current link- 
ages in a tree diagram. 

While these improvements 
are convenient, the change that 
will matter most to heavy-duty 
linkers concerns recalculation. 
At recalc time. Lucid now eval- 
uates each sheet in a chain only 
once, regardless of how many 
times each sheet is referenced. 
In a complex web of interrelated 
files, the time savings brought 
about by this enhancement can 
be dramatic. 

The old Lucid was strictly a 
spreadsheet: it did neither data- 
bases nor graphics. The new 
one includes GX, a separate 


123K TSR graphing utility. 
With GX install^. Lucid offers 
seven basic graph types, includ- 
ing some with three-dimension- 
al perspective views. 

The inclusion of graphics 
does not alter Lucid's profile as 
a lean and mean spreadsheet. If 
memory is at a premium, you 
can leave the graphics behind. 
Or you can simply pop out to 
DOS when you need a chart, in- 
voke GX, then return to DOS 
and unload GX when you’ve 
finished graphing. 


Lucid2.ll takes a similar 
plug/unplug approach to data 
file conversion. Bidirectional 
translation utilities are now pro- 
vided for 1-2-3, dBASE 11 and 
///, comma-delimited ASCII, 
and files created by Doc Easy 
Accounting. Each is a stand- 
alone TSR consuming about 
lOK. With the appropriate utili- 
ty installed, you can load and 
save foreign data files just by 
specifying the appropriate ex- 
tension: .WKl for 1-2-3, Re- 
lease 2, for example. 

The ability to read and write 
1-2-3 files directly is a plus, but 
it doesn’t remedy a major short- 
coming of Lucid 3-D: the pro- 
gram isn’t very compatible with 
the industry-standard spread- 
sheet program. Lucid has nei- 
ther database functions nor 
string functions, so 1-2-3 cells 
that use those functions contain 
the text Cannot Convert on ar- 
rival in Lucid. Lotus 1-2-3 mac- 
ros are ported over as useless 
string literals. Oddly enough, 
the translate utility doesn’t even 
bother to preserve the numeric 
and date formats of your 1-2-3 
cells, even though Lucid offers 
all of 1-2-3's formatting options 
and more. 

The other major area of im- 
provement in this release is in 
the macro language and devel- 
opment environment. Aug- 
menting an already rich set, the 
language offers a few new loop- 
ing and conditional directives, 
and a compiler has been added 
to the environment. 

Serious programmers will 
appreciate the compiler, even 
though the entire Utcid macro 


language is available through 
menus and keystroke recording. 
The compiler lets you add com- 
mentary to your macros using 
your favorite editor, and in- 
cludes a C-like preprocessor 
with which you can mold and 
extend the language. 

For spreadsheet work that 
does not require database func- 
tionality or a high degree of 
compatibility with 1-2-3, Lucid 
3-D remains an extremely ap- 
pealing product. It’s fast, easy 
on memory, and inexpensive. 
Incomplete compatibility with 
1-2-3 has historically b^n the 
kiss of death for innovative 
spreadsheet programs. Lucid 
3-D 2.0 deserves to be the ex- 
ception. [IQ 
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Lucid3-D, Version 2.0 
Dac Software Inc. 

17950 Preston Rd..#800 
Dallas. TX 75252 
(215)248-0205 
List Price: $99.95 (upgrade 
from Version I . $35). 

Requires: 256K RAM. DOS 
2.0 or later. Hard disk recom- 
mended. 

In Short: Upgrade adds needed 
features such as graphics, larger 
models, and direct Lotus 1-2-3 
file imporl/expurt to this inno- 
vative pop-up spreadsheet. Not 
copy protected. 
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Lucid i’D's new TSR graphics utility offers seven types of graphs. The utility occupies 
123K t»a can be left unloaded to ctmserve memory. 
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Zenith Z-386/33 

(continued from page 33) 

The Model 1 50 comes equipped 
with an 18-millisecond 150MB 
hard disk ($11,490), while the 
Model 320’s 320MB hard disk 
($13,499) boasts an average ac- 
cess time of 16 ms. 

An ESDI controller with a 
10-megabyte-per-second data 
transfer rate and 1 : 1 interleave 
further boosts the speed of these 
already fast drives. Despite the 
relatively poor showing on the 
DOS File Access benchmark 
test, the 16-ms. CDC drive in 
the Model 320 evaluation unit 
performed slightly faster than 
rated. 

In another move to enhance 
speed, Zenith provides a combi- 
nation of software and firm- 
ware — whimsically named 
Slushware — that shadows the 8- 
bit ROM into 32-bit RAM. For 
floating-point support, there’s a 
socket for an 80387 or a Weitek 
3167. 

Superset Slots 
Leaving behind the passive 
backplane architecture of earlier 
Zenith machines, the Z- 
386/33*s motherboard looks 
much the same as most other 
desktop systems — with the ex- 
ception of the expansion slots. 
Four out of the seven are Ze- 
nith's own 32-bit SuperSet 
slots, in which you can plug 8-, 
16-, or 32-bit cards; the system 
automatically senses a card’s 


frequency and adjusts the bus 
speed accordingly. 

One of the SuperSet slots is 
sacrificed to an I/O card with 
one parallel and two serial 
ports. The second serial port 
uses one of the machine's three 
punchouts. 

In the Models 150 and 320. a 
Zenith Z-549 16-bil VGA card 
occupies one of the three re- 
maining 16-bit slots. The 
benchmark test results for the 
card in our Model 320 evalua- 
tion unit were only average, but 



drives and two hard disk drives. 
An excellent setup program ac- 
cessible with the (Ttrl-Alt-lns 
key combination allows you to 
configure your system easily. 
Through one on-screen menu 
not only are you able to specify 
your hardware — memory, 
drives, and video— but you can 
also set a power-on password or 
choose to bypass the A: drive 
automatically when booting 
your system. 

The SETUP program also 
lets you determine how many 


The combination c / a 33- 
MHz chip and the Super- 
Set slot architecture 
make the Zenith Z-386/33 
a powerfitl and flexible 
desktop workstation . 
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Zenilh Z-3g6/JJ 
Zenith Data Systems 
1000 Milwaukee Avc. 
Glenview, IL 60025 
(800) 842-9000. ext. I 
List Price: Model 1 . $7,999; 
Model 150, $11,490; Model 
320, $13,499. MS-OS/2. 

$339. 

In Short: A solid 33-MHz 
desktop system whose price and 
performance rival that of good 
25-MHz machines. 

CIRCLE 4S0 ON READER SERVICE CARO 


Zenith is planning to bundle a 
Video 7 VGA card with the ma- 
chine for buyers desiring better 
video performance. 

On the Model 320. the half- 
height floppy disk drive and 
full-height hard disk leave only 
two drive bays available for ex- 
pansion. The disk controller 
supports up to two floppy disk 


layers deep — between 0 and 
16 — your posted-writc buffer 
will be. The Z-386/33 can oper- 
ate at three speeds that you spec- 
ify with the SETUP program: 
Slow (AT compatible). Fast, or 
Smart. Zenith bundles Micro- 
soft Wmdowsl386 and its own 
incarnation of DOS, MS-DOS 
3.3 Plus, with the Z-386/33. 


MS-OS/2 1 . 1 will also be avail- 
able for $339. The system 
comes with a 1-year warranty. 

If you’re looking for the fast- 
est machine money can buy, 
wait to see what the competition 
has to offer: the performance of 
our evaluation unit was disap- 
pointing for a 33-MHz ma- 
chine. On the other hand, if you 
are considering a high-end 25- 
MHz box, the Zenith Z- 
386/33 ’s price and performance 
may make it a smarter buy . OQ 


Benchmark Tests: Zenith Z-386/33 vs. 8-MHz IBM 
^ PC AT and 25-MHz IBM PS/2 Model 70-A21 


While the Zenith Z‘386/33's 33-MHz processor gives it the edge on the Instruction Mix test, it fared 
poorly on the Conventional Memory test, with times slower than those of most 25-MHz machines. 
The standard configuration uses a relativety small memory cache (16K) and a NEC cache controller. 


Performance Times 
(Times given In seconds) 

80386 
Instruc- 
tion Mix 

Conventional 

Memory 

DOS File 
Access 
(small 
record) 

DOS File 
Access 
(large 
record) 

B4IHZ IBM PC AT 

N/A 

0.77 

72.63 

19.74 

2S-MHZ IBM PS 2 Modal 70-A21 

2.28 

0.26 

72.37 

6.77 

33-MHz Zenith Z-386/33 

2.08 

0.36 

60-65 

9.B3 


N A— Not applicable: not an 80386 machlrte. 

The 80366 Instruction Mix bertchmark lest measures 
the lime it takes to execute a seiected series of 
processor-intensive tasks. The test program uses 
80386 instruction code These instructions are a 
subset of the total processor instruction set. The 80386 
Instruction Mix implements a number ol 32-bit opera- 
tions. In The 80386 processor these become single 
instructions, whereas in the 8086 and 80286 versions 
of the benchmark test they remain multiple 
instructions 



The Conventlonol Memory benchmark test allocates 
256K of conventiortal memory and treats it as a senes 
of 64^3yte records. Then. 16.384 random records are 
read into and written from this memory. The result 
shown is the average of the read and write times. 

The DOS RIe Acceu benchmark test measures the 
throughput rate of the disk being tested. In this case, 
throughput times are measured in terms of how long 
the disk lakes to perform common DOS file- 
management functions. Five tasks— file creaiton. 


Relative Times 

(25-MH2 IBM PS/2 Model 70-A2t . 100) 

sequential tile write, sequential file read. r«mdom file 
write, and random tile read — are timed and the results 
summed 

The test is carried out for two ditterent types of 
hi e s smatt-recofd fHes and large-record fUes— that are 
used by common PC applications. Files created using 
smalt records are typicatly used by database 
management programs, and large records are typically 
used lor word processing and spreadsheet files. 
Loading a DOS program is also simulated by the targe- 
record test. 
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OiHCkC 2.0 SlHnis Off New Interface, 
Adds Meorary Malels, fn-Sae Assendder 


M\M)S ON 


BY RICHARD HALE SHAW 

With QuickC 2.0, Microsoft 
has redefined the notion of an 
integrated development envi- 
ronment for C programmers. 
Sporting an improved interface, 
QuickC now has several fea- 
tures designed to appeal to the 
novice C programmer, and it 


has taken the time to consider 
how people will use this pro- 
gram — beyond the pull-down 
menus and other features that 
are intrinsic in integrated devel- 
opment environments. The in- 
terface is even easier to use if 
you have a mouse. And you can 
add your own entries to one of 
the pull-down menus. This al- 
lows you to integrate your own 
programs into QuickC, so you 


'~? ne tiit tfiCM SearrS fiJia* ftin tehMs Ittllitij Dptinn^ Idll 



The QuickC debugger resembles Microsoft CodeView: you can view program vari- 
ables. registers, and source code as you step through your program. 


addresses the needs of profes- 
sional developers too. 

Experienced QuickC users 
have long griped about its lack 
of support for more than one 
memory model. They've also 
stressed the need to embed in- 
line assembler into their C pro- 
grams. QuickC 2.0 addresses 
both concerns. It provides sup- 
port for five memory models 
and in-line assembly language. 
It includes a new set of presenta- 
tion graphics libraries, and you 
can use it to create protected- 
mode programs for OS/2. 
Microsoft has also improved the 
built-in editor and debugger. 
And all users will enjoy the 
QuickC Advisor, an on-line 
help system that virtually elimi- 
nates the need for documenta- 
tion. 

I love the new QuickC inter- 
face. It behaves the way you ex- 
pect it to behave, and it seems to 
anticipate your needs. Someone 


won’t have to exit QuickC or 
load DOS to use them. 

QuickC 2.0 boasts an im- 
proved graphics library with 
powerful presentation graphics 
functions. It includes routines 
for generating bar, column, 
line, and pie graphs and charts. 
You can also select from a vari- 
ety of fonts. 

Microsoft also has improved 
the QuickC editor. While the 
editor interface has not changed 
much, it is much closer to the 
editor supplied with Microsoft 
C 5. 1 under the hood. You can 
configure it and make it behave 
like other popular program edi- 
tors such as Brief and Epsilon 
Text Editor . 

Microsoft has completely re- 
written the QuickC documenta- 
tion with Version 2.0. Instead 
of a reference and a user man- 
ual, QuickC comes with a small 
installation guide, the QuickC 
Toolkit, and a book called Cfor 


Yourself. The first half of this 
book is an excellent introduc- 
tion to C for people who have 
programmed in other lan- 
guages. It doesn't explain basic 
programming concepts, but it 
does describe how to implement 
and express them in C. A novice 
will find that it presents the full 
range of C topics, with chapters 
on functions, data types, and 
operators. It also includes two 
chapters on pointers, and all are 
replete with examples and ex- 
planations. The second halfofC 
for Yourself covers the ad- 
vanced topics that more-experi- 
enced C programmers will use, 
and the (^ickC Toolkit covers 
more-technical issues such as 
compiling, linking, and manag- 
ing function libraries. 

The QuickC Advisor is with- 
out a doubt the hottest aspect of 
QuickC 2.0. This hypertext- 
based cross-referencing system 
lets you look up information in a 
structured manner (via an index 
or table of contents) or an un- 
structured manner (like "Find 
ail references to the printf func- 
tion”). Suppose you need to 
know what header files a partic- 
ular function requires or what 
arguments should be passed to 
it. Place your cursor (or mouse 
pointer) on the function and se- 
lect it. The help system will find 
the reference and display a com- 
plete summary of the function 
with a description and exam- 
ples. If you find that you can use 
the example in your program, 
you can copy it from the help 
screen and paste it into your 
code via the editor. 

The Advisor also lets you 
search for any reference to a 
word or phrase. It can repeated- 
ly scan through the nearly 1 ,800 
pages of disk-based documenta- 
tion for the information you 
need. With this capability, 
you’ll be able to leave the man- 
uals on the shelf. 

For more-advanced C pro- 
grammers, Microsoft has im- 
proved the QuickC debugger. 
It's easier to use and includes a 
history function that will keep 
track of the steps you take dur- 


ing a debugging session. You 
can step backward through the 
code or rerun a series of steps. 
An animation facility lets you 
watch the debugger as it steps 
through the code. While I have a 
love-hate relationship with 
Microsoft CodeView (I hate its 
interface, but I love the results it 
produces), this debugger is 
much nicer, even if it’s not near- 
ly as powerful. 

\N^ile the program claims to 
run in the OS/2 compatibility 
box (or DOS session), it seemed 
to have intermittent problems 
when I ran it (in the DOS ses- 
sion under OS/2 Standard Edi- 
tion 1.1). Still, you can use it to 
generate code for OS/2’s pro- 
tected mode, although you can’t 
run it in an OS/2 protected- 
mode session yet. 

All in all, I like this compil- 
er. Inevitably everyone will 
ask. How does it compare with 
Borland's Turbo C 2.0? That is 
a difficult question , and QuickC 
2.0 doesn't make it any easier to 
answer because Microsoft has 
corrected many of its previous 
deficiencies in this version. The 
comparison boils down to dif- 
ferences in taste and style. But if 
you haven’t looked at integrated 
development environments for 
C before, you should consider 
QuickC 2.0. Hi 
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QuickC 2.0 
Microsoft Corp. 

16011 NE36lh Way 
P O. Box 97017 
Redmond. WA 98073-97 1 7 
(206) 882-8080 
List Price: S99 
Requires: 5 1 2K uvaiiabie 
memory. DOS 2. 1 or later. 

Hard disk recommended, 
mouse optional . 

In Short: A powerful, integrat- 
ed C development environment 
for programmers and novices. 
Boa.sts supfwrt for five memory 
models, presentation graphics 
library, and in-line assembler. 
On-line hypertext documenta- 
tion eliminates the need for pa- 
per manuals. 
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New Gly phix LaserJet fonts 
for Word & WordPerfect . 


Glyphix 3.0 Sets A New Performance Standard. 


Foundry quality fonts in every size from 3 to 120 point. No setup. 
No font files taKing up megabytes of hard disk storage. No down- 
loading or font creation hassles. With Glyphix 3.0 changing fonts 
is as easy as changing your mind. 


Glyphix Business Series 

lASKKMITSET 

lOOKFONTSn 

Tymes Roman 

Garamand 

Helvenica 

Baskerton 

Rockland 

Palatine 

‘E?^fiequer Script 

Century 

lASKSIIFONTSn 

SANS SERIF FONT Sn 

Oxford 

Avant Guard 

Eterna 

Gibraltar 

Classic Typewriter 

BoA9e Block 

New York Decc 

Obelisk 

MCORATm FONT SET 

FIXED FONT sn 

University Ornate 

Courier 

iSlanusicript 

Prestige 

Buckinghaim 

Letter Gothic 

Copperfield 

IBM Line Draw 
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New Installation Kits-$79.95. 

Glyphix Installation Kits for Microsoft Word 
5.0 and WordPerfect 5.0 make short work of 
installing your new Glyphix fonts. It only takes 
about two minutes to load hundreds of fonts. 
Then you're ready to use bold, italic, bold italic, 
outlined and shaded type in every point size 
from 3 to 120. 

Glyphix fonts literally become part of your 
word processor and operate side by side with 
fonts you already own. You just pick the fonts 
you want and print 

New Business Series -$99.95. 

Each Business Series font set includes four 
foundry quality typefaces with the ASCII. 
Roman-8 and Glyphix Character Set for special 
symbols and foreign characters. 

To match the variety and quality of a single 
Glyphix font set you would haw to spend more 
\hkn $800 with Bitstream, HP or Compugraphic. 
We invite you to compare our fonts to theirs. 
You’ll Hnd ours are better and easier to use. 
That’s why Glyphix is clearly the best font value 
in the industry. 

A Special Introductory Offerl 

Order the Glyphix Installation Kit for 
Microsoft Word 5.0 or WordPerfect 5.0 ($79.95) 
and any font set ($99.95) and get a second 
Business Series font set absolutely free! 

That’s a $99.95 value, plus we’ll include 
valuable coupons for new Glyphix Foundry 
Series fonts with your order. 

Join the thousands of loyal Glyphix users 
who have already discovered quality, easy-to-use 
type at affordable prices. Order today! 


30 Day Money Back 

GUA RANTEE 

c( Skftn aWi porf pads* ad* yw mmv bed. 


Order Toll Free 

800 - 237-9383 

FU Orders (302) 429-0532 In DE (302) 429-8434 

l(Klu(k$Sbshimno8hanilng. $2.50 for secotdiiBnicideExkiidiiMnal 
ilvn. CHEOS mm TO SWF1T WTTfMTIOKAl ITD. 

SyMe 
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V(^(swriter AlUs Grammar ClmckH^ 


H WDS ON 


BY JONATHAN MATZKIN 

You can teach old software new 
tricks. Voikswriter, from Life- 
tree Software, has been around 
for almost as long as the PC. It 
offers a good balance of basic 
performance and ease-of-use. 
But Version 4 adds something 
calculated to make users sit up 
and take notice: an integrated 
grammar checker. No other ma- 
jor word processor offers gram- 
mar checking as a built-in fea- 
ture. 

Perfect Grammar, as it is 
called, is the most obvious en- 
hancement in Voikswriter, Ver- 
sion 4, but it's far from the only 
change. The other upgrades are 
in keeping with Volkswriter's 
blend of strong functionality 
and a simple interface. 

Lifetree has always made 
ease-of-use a selling point for 
Voikswriter, and the new 


designated document directory. 
You simply point-and-shoot to 
load a document or type the 
name of a different directory. 
The window displays the con- 
tents of the new directory you 
have selected. Simply typing a 
filespec (including path) will re- 
trieve a file from anywhere on 
your disk. Files are sorted by 
creation date in reverse chrono- 
logical order, so your most re- 
cently created files appear in the 
upper left of the document se- 
lection screen. 

Beyond file selection, 
Voikswriter 4 offers some other 
important enhancements. 
Voikswriter 4 maintains full 
compatibility with Lifetree's 
previous Voikswriter 3 and To- 
tal Word software while ad- 
dressing some of the shortcom- 
ings of earlier versions. We 
complained about the lack of an 
"undelete" capability in our 
last review of Voikswriter 3 
(‘‘Fast, Rexible, and Forward- 


... 

Rari-on sentences conUin clauses thst can stand alone, separated by • coma. 
!se a conjunction (lilte ''uhen”. "because", or "and") or a senlcolon to clarify 
MiC relationship between the clauses. 

This appears to be a run-on sen t e nc e . 

hnri-.r. E-£dll l-lcfnorc S-Sklp B-Rules H-ttelp 

* — — ■■■ EL-L-CaiKel* 

place The Muisory Board oT the Association For Good 
Gramhir in run|Hilrr Piikl icaliiins Kts reached it's deirisiDii 
for a uinnrr nf this ijmr's Prapir in Cmpaiter Piibliraa 
tiotts Contest. Amng the ten who were chc^n as finalists 
for the award were 3 uornn. The effect of this choice will 
I be felt lndustry-wi<i£. woaen have cone ot age In conputer 

publicatiuns. The wuneii t-unjMlerixts each uses several 
diffrirnt programing languages and uerr also scholars of 
rnglish nsagnisiugr. In his krynotr sprrrh Professor I.B. 
nachliK alluded to the fanous Uonen in Conputlng Speech 
deliiiiered at the University of Hlssourl in the Fall of '61 
when he said that these contestants each reflected her 
personalities in her prufessional career. The winner, 
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Voikswriter 4' j iniegral grammar-checker will catch many common writing faults, 
such as this run-on, but it won't replace human editors. 


"point-and-pick" file-selection 
screen is in keeping with that 
philosophy. When you boot up 
Voikswriter 4, the package pre- 
sents a screen divided into two 
windows. The top of the screen 
is a simple menu that lists many 
of the basic commands for get- 
ting or saving documents. You 
can also access style sheets from 
this menu. 

The bottom half of the 
screen lists the files in your pre- 


looking." PC Magazine, Feb- 
ruary 29, 1988), and Version 4 
adds that feature. 

Printer support has also been 
beefed up to include drivers for 
PostScript printers. An enve- 
lope-printing menu lets you 
specify top and left margins as 
well as line spacing. Landscape 
envelope printing on laser print- 
ers is also supported. And you 
can specify a range of pages and 
a number of copies to print. 


Perfect Grammar: Almost An Editor 

The big news about Voikswriter 4 is that Lifetree has included a full- 
featured grammar and style checker in the word processor. Perfect 
Grammar can be called by simply tapping the F2 key from any- 
where in a dtKument. It suggests changes Intended to make your 
writing reflect rules of standard business English. 

Because it is so tightly integrated with the word processor. Per- 
fect Grammar has one obvious advantage over separate grammar- 
checking packages. You don’t have to exit the word processor and 
run other software in order to check your document. 

Perfect Grammar has an impressive lineage; it is descended from 
CorrecText. an ambitious grammar checker developed by 
Houghton Mifflin to run on mini and mainframe systems. 

In actual practice. Perfect Grammar displays many of the short- 
comings of standalone packages such as Grummatik Ul and Right- 
Writer. The sentence "We need to have a meeting, the car is in the 
garage" is identified as a run-on sentence. Perfect Grammar dis- 
plays information about run-ons and how to correct them. But elimi- 
nating the comma between the two clauses causes the softw'arc to 
skip over it without comment. Still, that's better than either Cram- 
matik III or RightWriter did with the same sentence. Neither pro- 
gram objected to the run-on whether or not it had a comma. 

Perfect Grammar seems to do about as well as the other PC- 
bused packages in most other areas, it doesn't seem likely that a so- 
phisticated package designed to run on larger systems can easily be 
brought down to the PC with all its power intact, and Perfect Gram- 
mar is subject to that limitation. 

Obviously, some additional compromises had to be made in the 
size of the software in order to allow it to be simultaneously resident 
with the word processor. As it is. the combination of the two re- 
quires a full 640K RAM to run. Lifetree wisely gives you the option 
of loading the word processor alone. 

While PC-based grammar checkers won't "edit" your docu- 
ments in the same way that a human being would, they do catch 
many mistakes. Perfect Grammar is an extremely convenient way 
of passing your work through this limited filter without having to 
leave your work environment. — Jonathan Matzkin 


A word-count feature is an- 
other welcome addition, and 
Version 4 also offers a time- and 
date-stamp feature. Simply tap 
Alt-D and a window pops up 
with the current time and date in 
every format you could possibly 
imagine. A single keystroke in- 
serts the time and/or date at the 
current cursor position. 

Voikswriter doesn ’ t offer the 
quasi-desktop publishing fea- 
tures that many other word pro- 
cessors have recently sprouted. 
Version 4 is aimed squarely at 
the same corporate and personal 
users who have made earlier 
versions a familiar sight on 
many desktops. The new en- 
hancements improve the tool 
while keeping it simple to learn 
and use. [{£ 


F A C T 
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Voikswriter 4 
Lifetree Software Inc. 

4H Pacific St. 

Monterey, CA 9.^940 
(800) 543-3873 
(800) 831-8733(in Calif.) 
Requires: 640K RAM. DOS 
2.0 or later. 

List Price: $199 
In Short: Adds file manager 
and grammar checking to this 
M>lid, easy-to-use word prtKes- 
sor. Not copy protected. 
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IHERTS A HtX ON YOUR DESK. 


ADD IHE COMPUn rAX/9600 TO YOUR K 
R)R JUST $699. The Complete FAX/9600”lets 
you communicate with any Group III fax 
machine in the world. Even with other com- 
puters equipped with a fax board. You can 
send text, graphics, hard copy, just about any- 
thing you use in your business. 
E^TOUSLWith our Hot Key, jrou can send 
directly from your word processing program 
with just a few quick keystrokes. 

OPBUIES IN THE RACKGROUND. The Complete 
FAX/9600 sends and receives faxes trans- 
parently, without interrupting the program 
you’re working on. 

When a fax comes in, jou can view it 
immediately, save it, or print it out while you 
continue to work. 

SBD TO ANYONE, ANYnMLTheie’sadirectory 

for frequently dialed numbers you can use 
to CTeate different distribution groups. With 
one command, you can send a fax to each 
destination along with an automatically 
generated cover sheet. 

You can store faxes and schedule them for 
transmission later, when phone rates are 


lower. To make sure a busy phone line doesn’t 
get in the way of delivery, automatic redial 
keeps trying until your fax gets through. 
COMPUn SCANNER SUPPORt The Complete 
FAX/9600 supports all popular scanners, 
including CanonfDEST,” Microtek and 
Hewlett-Packard. It comes on one easy-to- 
install board that takes up a single slot. It 
even comes with a 2-year warranty. 

WHAT YOU NEED. Just an IBM* PC or com- 
patible with a hard disk and graphics card. 
With that and $699, jou’re in business. 

There’s also an optional on-board 2400 bps 
Hayes-compatible data modem available. 

And if you want a 4800 bps fax, ask for The 
Complete FAX” It comes with a long list 
of features for just $399. 

For more infor- 
mation about The 
Complete FAX/9600 
or The Complete 
FAX and the name of 
the dealer nearest 
you, call today. 

1-800-634-5558. 



TheComplete PC 


521 Cottonwood Drive. Milpitas. CA 95035. (408) 434-0145 FAX (408)434-1048 

0 19M Tht Ccwpfcftf PC TTwOunpl M t PC.The Cofwpktg FAX. *.4 TT* Complrtt y’AX^9600»i» tradwruutorfThrCtOTpIgtt PC.fcic Allotliftniiiiwi>u»dfnt«it»or m i « ltrtd t.»dwn«i1a ri tlmt tt i ptcpw ccmpMiw*. 
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TOP TEN SELLERS — A 5-Week History 


I Lotus 1-2-3 2.01 

I Lotus Development Corp. 


I PC Tools Deluxe 5.1 
I Central Point Soltware 


I Quicken 2.0 
I Intuit 


I WordPerfect 5.0 
I WordPerfect Corp. 


Lotus 1 -2-3 bounced back into 
the top spot when word leaked 
out that Release 3 will not be 
the only way to upgrade Lo- 
tus’s spreadsheet. With Re- 
lease 3 in the hands of ear- 
ly testers, it's clear that 
Release 3 will require 
a fast and fully 
loaded system; 
sales of the 
current 


The Norton Utilities 
Advanced Edition 4.5 

Peter Norton Computing 
■ Value Pack 
H Lotus Development Corp. 



version started to sag as that 
sank in. 

Lotus has now decided on 
a two-tiered approach. Re- 
lease 2.2 will have a modest 
choice of new features and 
will be suitable for 8088-based 
PCs. Release 3 will have a 
wealth of new features but 
will need the speed of a 286 
or 386 to perform well — and it 
may well require an OS/2 up- 
grade for peak performance. 

New features are nice, 
but consider what’s happened 
to Ashton-Tate; dBASE III 
P/usis still intheTopTen 
and dSASE/l/ is trail- 
ing at number 12. 


READING THE CHART 


The TopTen Sellers list ranks PC 
business programs according to their 
sales totals in the week ending March 1 1 . 

The chart that appears to the left of each pro- 
gram's name shows how the program’s sales 
ranked each week for 5 weeks. The hash marks at the 
bottom of each chart represent each of those 5 weeks, 
beginning with the week of February 16. Dramatic shifts in a 
particular program's ranking may be the result of seasonal factors 
or sales promotions conducted by individual retailers. More than 
12.000 individual locations contribute to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 

T] 


Carbon Copy Plus 5.0 
Meridian Technology Inc. 


Sideways 3.2 
Funk Software Inc. 


SURVEY 


Fastback Plus 2.01 
Fifth Generation Systems inc. 


I dBASE III Plus 1.1 

I Ashton-Tate Corp. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


How often do you back up? 


The continued success of Fifth Generation 
Systems* Fastback Plus and other backup 
programs (see Top Ten Sellers) proves that many 
people understand the importance of regular 
backups. 

So we asked callers to PC MagNet. How often 
is enough? The results ought to give pause to 
those of us who haven’t been taking the time to 
protect our files. 

More than 1,300 callers answered the survey. 



Every day 
Once a month 


Less than 
once a month 


Never (2%) 


I 
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THE 486: MORE OF THE SAME, FASTER 


A fter months of speculation, 
Intel has finally unveiled 
the specs on its next-generation 
PC microprocessor, the 80486. 
The chip is months away from 
large-scale production, and 
computers based on the 486 
won't go on sale until the end of 
this year — at the earliest. 

Right now, it looks as 
though those who speculated 
that the chip portends thunder- 
ous changes throughout per- 
sonal computing will be proven 
wrong. Those who had the more 
modest expectation of finding a 
smooth path to higher perform- 
ance and easier multitasking 
will not be disappointed. 

The 486 is completely code 
compatible with the 386-^ere 
are no new modes and few 
additional instructions. The 286 
protected mode and virtual 86 
mode will work flawlessly. 
DOS and OS/2 applications will 
run unchanged. 

Still, there’s plenty of flashy 
technology to be found among 
the 1,180^85 transistors in the 
32-bit processor. 

Intel rolled all of the math 
coprocessing features of the 
80387 inside the CPU — that 
doesn’t just cut down on part 
costs, it dramatically improves 
floating-point calculations, 
since the extra hand-shaking 
and communicating code that’s 


been needed for use of the 387 
(and the earlier 287 and 8087) 
is avoided. 

Another big performance 
gain will come from an inte- 
grated 8K data cache inside 
the 486. Intel's engineers 
have employed a four-way set 
associative logic that, they 
claim, will have a better than 


90 percent hit rate when re- 
trieving the contents of RAM. 
In addition to the performance 
boost, the cache will be a cost 
saver: it saves on the amount 
of memory system designers 
are tempted to devote to an on- 
board cache 

The four-way set associa- 


tive cache means that four 
distinct buffers are maintained. 
Algorithms choose Che best 
distribution of saved addresses 
for the cache. In contrast, the 
memory caches used in today’s 
386 PCs use a linear, direct- 
mapped logic. 

Bus Snooping 

The chip was designed to work 
smoothly with several proces- 


sors on the same bus, and so the 
cache includes a bus snooping 
technique that monitors 
changes to memcMy locations. 
As a result, two or three 486s 
could be reading from and 
writing to the same bank of 
RAM — the ideal setup for run- 
ning OS/2 applications that are 
sharing files. 

In fact, Microsoft’s OS/2 
engineers had plenty of advice 
for Intel’s design team. As a 
result, 386 instructions that 
affect semaphores were opti- 
mized in the 486. Down the 
road, you’re likely to see OS/2 
shipping with two sets of dy- 
namic-link libraries, one for 
each processor. While the 486 
will run such 286/386-speciric 
code, the improved semaphore 
handling of the 486 will give a 
performance boost when run- 
ning DLLs that take advantage 
of the changes. 

The processor is expected to 
cost computer makers about 


three times what a 386 costs 
($950 versus $300), so the 
premium for a 486 PC will not 
be as severe as some expected. 

The first chips will have 25- 
MHz clock speeds and. several 
months later, a 33-MHz version 
will ship. Although those 
speeds match the fastest 386s 
now, Intel believes that the I- 
micron, high-speed CMOS de- 
sign of the 486 will carry it far 


ahead — up to 50 and 60 MHz in 
the early ’90s. 

No Quick Switch 
Clearly, a 486 transplant could 
be used to pump a little more 
speed out of current 386 PC 
designs; although the 168-pin 
486 is not pin compatible with 
the 132-pin 386, adapter cards 
could be created. But since the 
486 design sets new demands 
on bus specifications, little 
would be gained. The new 
processor can handle fast burst- 
mode transfers that current bus 
designs won’t provide. 

The 486’s true potential is a 
server in which three or more 
processors each run separate 
multitasking applications, 
sharing memory and storage. 

But there’s nothing to stop 
you from buying this latest toy 
simply to pump the last bit of 
juice out of your biggest, 
toughest spreadsheet. 

— Gus Venditto 


What type of backup media do you use? 


Bernoulli Box (2%) 
V 2 -lnch tape (2%) 
Other (3%) 
Streaming 
tape (5%) 
V4-inch tape 
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T he more invaluable >our data is to you, the more you'll 
value Verbatim.'*" Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That^ 15 
times the industry starxlard. 

Then consider that Verbatim 
DataLifeRus" and DataLife HD SiV' 
disks were the first floppies to be foctory formatted. 

\%rbatim also gives you plenty to consider when it comes to 
data prolectioa After aU, nearly 50% of all computer users have 
lost time and money due to acddental data loss. Thalls why 
Verbatim offers advantages like D taHoM”* and DataHoM II 



anti-static liners. So stabc charges are dispersed before tiiQ' 
ever have a chance to build up. 

For the worlds ultimafe data protection, DatalifeRus floppies 
have an exclusive DuBont Tefim* coating So fingerprints and 
spills can be easity wiped from the 
recording surface. 

And of course, all \ferbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty 
\ferbatim data cassettes and cartridges, 
8," 5Kr" and 3)4" diskettes. For people who put a premium on 
performance and protectioa 

For more information on the full line of high-quality 
\ferbatim products call 1-800-538-8589. 


• Tefkm b a Dulbnt registered tradenaric. 


^ \ferbatim 

' A Kodak Company ■■ 


DOING MORE FOR THE DATA PROCESS ' 
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Actw: Object-oriented Devekiimient Tod 
LesseiKMSWbHbwsPmfflmnm^Load 
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BY ROBERT L. HUMMEL 

Simply pul. Actor is a program- 
ming environment that helps 
you design Microsoft Windows 
applications. A programmer's 
tool rather than an application 
generator, it won't do your 
thinking for you. but it can 
make programming for Win- 
dows eesiCT. 

Instead of separating the ac- 
tive programming instructions 
from the passive data. Actor in- 
tegrates the two into a unit 
called an object. Objects are 
easily explained as smart data. 
Consider a dancer, a singer, and 
a piano player. Without know- 
ing anything about which is 
which, you can issue the com- 
mand “Perform!” The com- 
mand itself is ambiguous, but 
because the performers (the 
data) are smart, they each know 
what to do. 

Application development in 
Actor still requires program de- 
sign, coding, and generation. 
First, you specify the objects 
needed by your program. Every 
object is simply a specific in- 
stance of a general, descriptive 
class. A class is somewhat anal- 
ogous to a data type. 

A large numl^r of classes, 
many relating specifically to 
Windows, are available in the 
Actor environment. These can 
be used without any program- 
ming effort. If you can’t find 
one that’s suitable, you can 
modify an existing one by a pro- 
cess called inheritance. This 
ability makes it easy and desir- 
able to reuse code. 

Once you define the objects, 
you then write the routines, or 
methods, that the objects will 
execute as they receive mes- 
sages. For example, if you de- 
fined an object called Table- 
Lamp and decide it should act 
on the messages TumOn and 
TumOff, you would write two 
methods to implement those ac- 
tions. Despite the strangeness of 
the means, you still wind up 


with the same end. 

Actor is an interpreter. This 
makes programming highly in- 
teractive and leads to rapid ap- 
plication development. But, 
when complete, your applica- 
tion will run only under Actor. 
If your goal is to produce a 


standalone version that will run 
under Windows, you must un- 
dertake a conversion process. 

Creating a standalone appli- 
cation means taking the generic 
Actor runtime kernel, adding 
specific classes and methods 
you need, and removing those 
you don't. After this editing, 
two files are produced: an .EXE 
file that launches the application 
and an .IMA file that is really a 
runtime subset of the Actor en- 
vironment. When executed, 
your finished program looks 
and runs like any other Windows 
application. 

Actor 1 .2 contains several 
improvements and changes 
from the previous version. It 
now works only with Win- 
dows/286 and Windows/386, 
Version 2.1 and later, but it 
gives programmers full access 
to all Windows 2. x functions, 
messages, styles, and re- 
sources. Overall performance is 
improved through the efficient 
use of expanded memory, if 
available. 


The Debug and Browser 
tools have been improved by 
adding command shortcuts and 
scrolling improvements. Some 
of the biggest complaints about 
the environment have also been 
addressed. Fata) errors caused 
by using an incorrect number of 


arguments in a Windows func- 
tion call or making a call to an 
invalid window have been elim- 
inated. 

The ease by which program- 
mability (such as with a macro 
or batch language) can be in- 
cluded in your application is a 
major improvement. And de- 
spite the additional functional- 
ity and overhead of running un- 
der Microsoft Windows. Actor 
performance remains quite ac- 
ceptable. 

Interfacing with C and Win- 
dows routines has been made 
easier by the addition of a new 
Actor class, CSlruct. Three new 
facilities permit low-level pro- 
gramming, including physical 
memory access, hardware I/O. 
and software interrupts. 

The first step to using Actor 
effectively is to understand 
object-oriented programming. 
If you’ve never used objects be- 
fore, it will probably take you 
twice as long to learn Actor as 
another linear language. But the 
program’s 600-page-plus man- 


ual provides an excellent tutori- 
al on object-oriented program- 
ming and, overall, I believe you 
could turn out your first Win- 
dows application sooner than if 
you learned to program for Win- 
dows in C. 

Writing programs in Actor 
has a different feel than with tra- 
ditional languages. Your aim is 
to minimize program complex- 
ity and thus produce easily 
maintained code. But Acror can 
camouflage errors that occur at 
the hardware level or in the op- 
erating system routines. When 
deciding whether or not to use 
Actor, it’s important to know 
what’s more important to you: 
understanding what Windows is 
doing at the hardware level or 
getting an application written 
quickly. 

Who can benefit most from 
Actor'? As more large firms de- 
velop in-house applications de- 
signed to run under the Win- 
dows environment, they’ll find 
Actor is a quick way to start 
turning out applications. I 
would recommend Actor to any- 
one with an interest in program- 
ming for Windows. GH 


F A c T 
cm F I L E 


Actor, Version 1.2 
The Whitewater Group Inc. 
Technology Innovation Center 
906 University PI. 

Evanston. I L 6020 1 
(312)491-2370 
list Price: S49.S 
Requires: 640K RAM. hard 
disk. Miemsoft Mouse or other 
H'mJrm's-compatibIc pointing 
device. H7ot/<>H'.v-compatibIc 
graphics display and adapter. 
Windowsf2H6 or WinJow.K/JH6 
2 . 1 or later. DOS 3.0 or later. 

In Short: An object-oriented 
program development environ- 
ment ft)r producing Windows 
applications. 

CIRCLE 447 ON READER SERVICE CARO 


HANDS ON 



Aclor'j ability to display several programs while maintaining control of the 
environment makes complex programming tasks easier. 
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Choose the Best! 


IQ Engineering’s 
Super Cartridge™ 1 

Awarded **Tbe Best of 1988” 
in printer fonts by PC Magazine. 

jinuary 17, 1989 



Now there’s Super Cartridge 1 Enhanced to bring your 
HP LaserJet Printer to its fullest capability with the highest quality fonts. 



Contact your dealer or call us at 408- 734-1161 for more information. 


Super Cartridge 1 

■ 97 % of all standard cartridge fonts in one cartridge 
Including; • 14 and 16 point Presentation fonts 

• Linedraw and Math fonts 

• All proportional fonts, portrait and^ndscape 

• Legal fonts and much more 

■ Totally compatible with all models of the HP La 
Printer family — This is the one that works! 

■ Outstanding documentation and wide suppori 

Super Cartridge 1 Enhanced 

■ Adds over 100 soft fonts 
Including: • 24 and 30 point Presentatioi 

• All Tax Cartridge fonts 

• Full Roman-8 symbol set with all 
European language characters 

• All bar codes, OCR-B and much more 

■ Compatible with all iriod^ls of the HP 
LaserJet Printer toily whfcb,,^ccept 
downloadable soiHa^ ' 

■ Outstanding documentation and 

wide support ' 


Th« Sup«r Cartridg* • Prom IQ Enginaaring • Tha Smart Choiea 

IQ Engineering • RO. Box 60955 * Sunnyvale* Califbinia940S6 *(408) 734-1 16l 

>^CawQ»aai»fcgiiinna»T>iliiimaK}tegMiigiraaiaii>itT>i^Hda*l>i»lMmilO i|iii| 
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introducing ScftSa^' 

PowerftillNew 
Protectim Rtrlibiir 
^yuaUePCData 

Effortless software security system locks out unauthorized 
PC file accessing, viewing and viruses! 


Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer files in four ways: 

Hard Disk Access Control 
With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one “Owner’,’ 
and only the Owner can add or remove up to 7 users. All hard 
disk information is fully protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 

Automatic File Encryption 
SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word “SAFE” 
(i.e. C: / 123 /SAFE/BOB). It can only be accessed by the file 

creator or the computer Owner. 
It’s easy, automatic, and does 
not interfere with your 
programs. 

Vims Detection 
SoftSafe also includes a powerful 
virus detection/protection 


only 

s^0oo 


PCM053089 



option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, SoftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 

Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Tlien only password 
will unlock the computer. 

Installs in seconds! Easy to use! 

SoftSafe is 100 % software — no complicated hardware — 
one command installs it in seconds. It’s easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100 % compatibles running DOS 3.0 and up. 

To order, return the coupon or call: 

(In New Jersey, call 201-584-8466) 

Can’t wait? See your local dealer and start protecting your 
valuable data todav! 


(8(IO)3W 


SDI Software Directions, Inc. 1 572 Sussex lUmpIke, Randolph, NJ 07869 

“w ■ Ru5hmeSoftvSafrforjust>99 .which includes postage and handling 

(Canada—addf tO;o(hcrf(>rcign — addt20).IfSortSafedoe$n'tdeUver 
A O thePCprotectionlnced.rUrciumitwithln^daysforafuUrefund. 


Name 

Company 

Address 

City 



□ Check enclosed. 

□ \'Lsa 

□ MasterCard □ Am Ex. 



Fwp date 

Siunaiure 


Phone # 


residents add 6% sales tax. 


IBM is a registered trademark of IntemationaJ Business Machines Corporation 
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V&Ktura PMsherHIes and Style Sheets 
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BY EDWARD MENDELSON 

'^Ventura Secrets Exposed” 
should be the headline on every 
copy of VP Toolbox, Version 
3.0. This $99 file manager for 
Ventura Publisher lets you easi- 
ly catalog, display, or rearrange 
the files in Ventura chapters, 
and view, compare, or alter the 
contents of Ventura style 
sheets. In Ventura you perform 
some — not all — of these func- 
tions, but only after hours of te- 
dious mouse-maneuvers in a 
dozen disconnected menus. 

VP Toolbox runs from the 
DOS command line. You use 
arrow keys or a mouse to access 
screens that list the files includ- 
ed in your publications and the 
contents of the associated style 
sheets. The program lets you 
maintain a catalog of informa- 
tion about chapters and style 
sheets in any directory on your 
disk, so you get quick access to 
information that's almost im- 
possible to find within Ventura. 
You can view or print lists of 
text, line ait. and image files in- 
cluded in any chapter. And you 
can automatically display word 
counts for all text files, or peek 
at the opening screen of each. 

VP Toolbox is even more im- 
pressive when managing style 
sheets. A keystroke brings up a 
summary listing of each tag in a 
style sheet. Another keystroke 
zooms in on the full contents of 
any tag. You can print summary 
or detailed reports of style 
sheets, or generate a file to print 
from Ventura that contains sam- 
ples of the font, spacing, and 
alignment of each tag. You can 
also determine which tags are 
actually used in any chapter and 
compare two style sheets for 
similarities and differences. 

The $149 Advanced Edition 
and Network Edition of VP 
Toolbox let you modify all the 
tags in a style sheet that use the 
same font, point size, line spac- 
ing, or other attributes. Instead 
of searching through a dozen 
tags to make sure you've 


changed every instance of 10- 
point Helvetica to 1 1-point 
Futura, you can make the 
change with a few keystrokes. 
With the Advanced and Net- 
work Editions you can also gen- 
erate a dBASE or comma-delim- 
ited file from the program's 


catalog of style sheets and chap- 
ters. 

VP Toolbox isn't perfect. It 
tends to drop you abruptly into 
the opening menu when you 
want to get further work done in 
a deeper menu. And it needs a 
function that lets you search for 
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BY EDWARD MENDELSON 
You have a choice of two ways 
to add a logo or signature in 
your laser-printed documents. 
If you’re lucky enough to use a 
word processor that handles 
graphics, you can import the 
digitized image and then go out 
and get a cup of coffee while the 
image prints slowly in graphics 


and other text-based applica- 
tions. Although SLEd lets you 
scan, create, import, resize, and 
edit .PCX and .IMG files like 
any other graphics editor, 
you're better off with almost 
anything from PC Paintbrush to 
Micrografx Designer if all you 
need to do is edit and print 
graphics. 

You need SLEd when you 
want to use graphics in applica- 
tions that don't know anything 



SLEd lets you enter text into a graphic screen and then copy it as white-on-black text 
into any part of the image . 


mode. Or you can use SLEd to 
convert the graphics image into 
a soft font, download it. and 
print it as quickly as if it were 
text. 

VS Software's $295 SLEd 
Image Processor is a graphics 
editor designed solely for laser 
printers and mostly to prepare 
graphics for word processing 


about graphics, or that include 
graphics only as an awkward 
add-on. SLEd takes a graphics 
image and slices it into pieces 
the size of the letters in a stand- 
ard Courier font. You can then 
print the image in one of two 
ways. 

The complicated way is to 
switch to this new font in your 


a text string in all the files in a 
chapter or publication. But no 
other program makes it as easy 
to harness the multitude of files 
that Venfura can print. ISE 
List Price: VP Toolbox, Version 
3.0, $99; Advanced and Network 
Editions, $149each. Requires: 
256K RAM, DOS 2. 1 or later. Not 
copy protected. SNA Inc. , P.O. 

Box 3662, Princeton, NJ 08543; 
(609) 799-9605. 
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application and then type the 
letters of the alphabet in a block. 
SLEd specifies the length and 
width of the block when it con- 
verts the graphic. You adjust the 
location of the image just as you 
would text. 

The simpler way, which 
works only with HP LaserJets 
and compatibles, is to use SLEd 
in conjunction with its lOK 
TSR. You simply type the name 
of the converted soft font be- 
tween two caret characters in 
your document. 

The TSR, which monitors 
output to the printer, detects the 
filename and substitutes the 
characters in the converted font 
instead. 

SLEd also makes it easy to 
integrate text into graphics. Us- 
ing any soft font stored on your 
disk, you can superimpose text 
over existing images. You can’t 
modify individual letters as eas- 
ily as you can with high-end 
graphics programs like Corel 
Draw!, but you can use the re- 
sults in any application. 

The package comes with two 
soft fonts and a disk of decora- 
tive border patterns, along with 
a few scraps of clip art. You can 
send images to VS Software to 
be digitized for $25 each ($50 
with touch-up), and every regis- 
tered user gets one digitized im- 
age free. The order form has 
room for a signature as impos- 
ing as John Hancock’s. GQ 
List Price: SLEd Image Processor. 
$295. Requires: 512K RAM; hard 
disk; graphics display; HP, Canon. 
Ricoh, or Cordata laser printer. 
Mouse or tablet recommended. Not 
copy protected. VS Software, 209 
W. 2nd St., P.O. Box 6158, Little 
Rock, AR 72216; (501) 376-2084. 
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End Financial Hassles. 
Quickeit,$4995 


Q uicken is the absolute fastest, easiest 
way to do your personal or small busi- 
ness finances. It saves you hours of 
f time while perfectly organizing your 
finances. With QuickC, you'll always know 
exactly how much money you have and where 
it's going. 

Forget Financial Hassle 
Quicken is so automatic, it does your financial 
work for you. It actually learns your regular 
bills. Just confirm the payment amounts on your 
auto loan, utilities, and other bills. Quicken does 
14 bookkeeping steps and hands you the 
printed checks already addressed for mailing. 
All you do is sign them and seal the envelopes. 
Plus, install Quicken on your hard disk and the 
pop-up Billminder" appears on your screen to 
remind you vdien you have bills to pay— even 
if you forget! 

Finish Financial Work in Seconds 
Instead of dreading tax time, use Quicken to 
print itemized lists supporting each tax deduc- 
tioiL Or; let Quicken deliver other detailed 
reports such as income and expenses by cate- 
gory, P&Ls, and budget vs. acnial comparisons. 
Quicken provides complete reports on screen 
or on paper almost instantaneously. Quicken 
will finish in seconds the same work that used 
to take you hours. 

No Accounting Mumbo Jumbo 
Quicken is as easy as the pen and paper you 
use now. Vsull see the farniliar checkbook and 
check register right on your screen. The only 
thing that changes is how fast you finish your 
financial chores. This is bookkeeping that's 
totally hassle-free. 


The World’s #1 Selling 
Financial Software 
Here’s why Quicken is the world's most popular: 



AWARD 




Quicken is about as good as software gets: 
powerful, affordable, and easy to use. 

Bill Howard. Executive Editor 
PC Magazine. December 27. 1988 


For Personal and Business Use 
No other financial software provides more 
flexibility to handle the wide range of personal 
or business needs. Quicken is for service and 
manufacturing businesses, doctors, consul- 
tants, designers, retailers, as well as for house- 
holds. Quicken is ideal for anyone who wants 
relief from bookkeeping hassles. 


Spcctacatlda*: 

SeAwafv CotnpMMKr Z*poni dm m ASCd iannit Abo opera «i 
Lonif * brnui wnh opUoiul Itaniin Uttajt 

Hofdwan CodapoMUfy-acfalAr Wntrai All IBM* PC O* rvt? 
•nd conpoebles Mth 2S6K RAM and DOS 2 Ow hlghct AB pruiim 
ADnwfWon 

HafdwMv CompMMbty-DwkMm Wralen: Undy UlOO SL wHh 
SMK RAM or IBM PC AT. PS/2. ood^nMe ceopuim wdh S12R 
RAM«ndD052.0orMghoAllprtniMt. Allaon M oH(iDO«>odifonif 
manNaniequMjHcrnilaoi«Mnp«Megnriiic»C4n}) AboavaiUblr 
tor Moemn^ and Appto D 

Capocity: UnlimiKd numbn of bank accounn UnlUniicd number of 
tranaactlons MaxUnum amounts (O $9,999,999 99 
Other UnluiMed FREE lechntcal support. Not copy-protected. Checks 
atepicappRmdbyallBnanciilmstitutioiisuitheUS and Canada 
Sample checks and order farm are enclosed m Quicken packay 


Iky Quicken FREE for 30 Days 
Order Quicken fiom the coupon below, or 
through our toll-free 800 number If you're not 
completely satisfied with Quicken for any 
reason, simply return it for a full, no-question$- 
asked refund. 

New! Now Available in DeskMate* 
Quickeris new DeskMate version offers mouse- 
driven 'point and click' ease. This version has 
exactly the same features as regular Quicken, 



I want 10 try (^ockai on your no-tlsk 30diy guaranier. 
iTrmnot completely satisfied. I mjy return it within 
30 days for a full refund Quid^ $49.95 (4us $3.00 ship- 
ping and handling. Cabibmia letidena add sales tax 

Call 800-624-8742 

(in CallfbmU, caD MXM6B-M81), 

or send this coupon with your check or credit card 
number to Intuit. 

— 

Addrssg 

City SUM 

Zip. Phone 

□ Regular IBM version □ DeskMate version 

□ 'fiarufer Utility to Lotus (<^onaL $19.95) 

□ SM'disk GSWdisk 

□ Check enclosed (no purchase orders, (4ease). 

□ Visa □ MasterCard □ Am Ex 
rard Mtitnhw 

Expiration Date _ 

llfr ^ University Avenue 
Jll^AJliL Palo Alto. CalifbmU 94301 
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BY EDWARD MENDELSON 

Collage Plus disobeys all the 
rules. 


Memory-resident programs 
aren't supposed to be able to 
pop up over the graphics screens 
of Microsoft Windows and Ven- 
tura Publisher, much less cap- 
ture Windows and Ventura 
screens. To the amazement of 
everyone who sees it. Inner Me- 
dia’s $89.95 set of desktop pub- 
lishing utilities does exactly 
that. 

When you need to glance 
through a dozen .PCX files to 
find the one you want to import 



The Collage Plus window, shown in ihe upper-left portion of the Venlura Publisher 
screen, can pop up over nearly any application to view .FCX files. 
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BY BARRY SIMON 


Multitasking under DOS is a 
precarious undertaking at best: 
setting up the multitasker is not 
for the faint of heart, and once 
you’re up and running, things 
don't always work the way they 
should. 

Proware hopes to change all 
that with its $49.95 DOS multi- 
tasker, PC-MIX. The idea be- 
hind PC-MIX is a good one: sac- 
rifice some of the sophistication 
of multitaskers like DESQview 
for ease of setup and use. Alas, 
PC-MIX may sacrifice too much 
sophistication to be truly useful 
to most users. 

To keep the multitasking 
down to a manageable level, 
PC-MIX lets you run only three 
partitions. The menu-driven 
configuration program requires 
only that you assign a priority to 
each partition and specify how 
much memory each partition 
can use. 

Once up and running, each 
of the three partitions occupies 
the full screen. MIX avoids the 
problems other multitaskers 
have with graphics by not al- 
lowing you to run graphics in 


the background at all. And if 
you run a graphics program in 
the foreground, all background 
tasks are frozen. 

If you have EMS 4.0 swap- 
pable memory below 640K, 
each partition can be as large as 
the amount of memory you have 
before MIX loads minus about 
30K for MIX itself — in the 
neighborhood of 500K. But if 
you don’t have the swappable 
EMS memory, the sum of your 
partitions is limited to this same 
size — less RAM than DOS nor- 
mally allows you for a single ap>- 
plication. 

Another caveat: programs 
that write directly to the screen 
(most of my applications do) 
will bleed through to the fore- 
ground when running as back- 
ground tasks unless you follow 
a special setup treatment. The 
special treatment involves load- 
ing the programs via a special 
batch file. On monochrome sys- 
tems, programs loaded this way 
are suspended when in the back- 
ground. On color systems, you 
are limited to one such program 
in the background rather than 
two. MIX also has problems 
with applications that use multi- 
ple pages of video display mem- 
ory, such as Turbo Pascal pro- 


grams and Brief. 

Running a communications 
program in the background was 
a shaky experience. I did suc- 
ceed some of the time, but I 
crashed often while download- 
ing files. Proware conjectured 
that this could have something 
to do with my running PC-MIX 
on a 25-MHz 386 system. I had 
no problems when compiling a 
program or recalcing a spread- 
sheet in the background. 

The idea of a simple but lim- 
ited multitasker is an interesting 
one, and this current version is 
an attractive first step. But ex- 
pect a few problems if you in- 
stall this program. And if you 
don’t have expanded memory, 
you should think twice before 
plunking down your money: 
limited to 640K, you’ll be hai^- 
pressed to run two full-size ap- 
plications at once, much less 
three. OS 

List Price: PC-MiX, Version I . I , 
$49.95. Requires: 256K RAM 
(640K recommended), EEMS or 
EMS 4.0 memory recommended, 
DOS 2.0 or later. Not copy 
protected. Proware. P.O. Box 
551314. Dallas. TX 75355; (800) 
842-3787. 
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into PageMaker. Ventura, or 
other applications. Collage Plus 
pops up in the corner of the 
screen and opens a small win- 
dow for viewing any .PCX or 
.PCC file on-disk. If you need 
to see more detail, you can blow 
up any portion of the image to 
fill the window. 

That little window opens 
onto many interesting possibili- 
ties. Capture Plus also lets you 
capture screens. You can adjust 
the color palette of the applica- 
tion’s screen and then capture 
the screen as a .PCX file. And 
you can choose whether to save 
the screen in color or, for desk- 
top-publishing, in gray-scale or 
two-color black-and-white for- 
mat. Nine different .PCX for- 
mats are accessible from the 
menu. Text screens can be 
saved as text files and edited in 
any word processor. 

The pop-up utility comes on- 
disk in three different sizes and 
capabilities to suit different 
memory requirements. Any of 
them can be forced to store most 
of its code in expanded memo- 
ry, leaving only 7K in DOS. 

The other half of Collage 
Plus is a full-screen nonresident 
viewing program that lets you 
examine all or part of any .rcX 
file and rename or delete it. You 
don’t have to load the TSR pro- 
gram to use this viewer, but you 
can use the TSR to convert color 
images into monochrome by 
displaying them in (he full- 
screen viewer and then captur- 
ing them and converting them 
with the TSR. 

You may have to juggle the 
loading order of any existing 
TSRs to make Collage Plus 
work smoothly with them, but 
the result is worth the initial ef- 
fort. Afterwards, you’ll find 
that using graphics images in 
desktop publishing suddenly 
stopped being a headache. IS 
List Price: Collage Plus, $89.95. 
Requires: 256K RAM , DOS 2.0 or 
later. Not copy protected. Inner 
Media. 60 Plain Rd., Hollis, NH 
03049; (603) 465-32 16. 


CIRCLE 443 ON READER SERVICE CARD 


PC MAGAZINE ■ MAY3 0, 1989 
48 







Dorft drag your PC along! Take the shortcut 
between programs and iSles with Software Carousel! 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today’s 
PCs, there’s one thing they still don’t do. 
And that’s work the way people work. 
Jumping from one task to another-from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs - or just look at another file - it’s 
the same old, tiresome routine-saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the “next generation” of computers. 
Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 to dBASE to DOS to what- 
ever else you want. Or go from one file to 
another in the same program. All without 
saving or retrieving- or wasting a precious 
moment of your time. Or your computer's 
memory. 


It works by creating a number of in Jepen - 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it’s just like you left it. It’s like all 
your programs are “pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard about some other 
“environment” programs that claim to do 
something similar to Software Carousel. 

But there are several important differences. 

First, they make you split your memory 
up among the programs you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only some software. Software Carousel 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, unfamiliar, with 
cramped little windows and strange com- 
mands. Software Carousel takes minutes to 
set-up just the way you want it. All your soft- 
ware l(X)ks and acts exactly as it always did. 
It’s so downright useful, even IBM* 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainffame- 
to-rc communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at software 
dealers e\ er\ where . Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If. after thirty days, you’re not satisfied that 
Software Carousel is the right way to get that 
old PC technology off your back, we'll gladly 
arrange for a refund of your purchase price. 

ScjFTLOGtC 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
(603>«27-9900inNH 

Call 800-272-9900 

IBMBiiegwmdtndemarkof 
lnt<nunanalB(amc» Machine* CoipoRnon. 
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Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 16MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice— up to 2 gigabytes, and your 
system is ready to power up. 
Authorized Novell LAN Systems 

N N O V E L L 

GOLD- AUTHOnZED DEALER 

Since we re also a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


or Ethernet. We can even gateway our 
PCs to your IBM mainframe. 

Call now for 'a free estimate. 

Made in the U.S.A. 

All our computers are fully as- 
sembled, bumed-in and tested be- 
fore they leave our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that's longer than 
any other company— a full 1 8 
months on the system board 
along with an optional one year 
on-site service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
so there's no middleman. You get 
the quality and features you want, 
and savings, too, because there's 
no reseller markup. 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 
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customer sites 
across America. We guarantee you'll 
be satisfied, too. If for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We'll take you up 
above the rest. 

( 800 ) 824-2936 


(In California 
FAX ORDERS: 



( 800 ) 662 - 6111 ) 

(818)960-2926 


Computer 
Products 
United 

Customer's Choice Sme 1984 

12803 Schabarum Ave. Irwindale. CA 91706 
Inquiries (8l8)338-S9S9/Technical support (8l6)8]4-2367 
Sales Mon-Fri 7a m to 6p m/Sal l Oa m to 3p m.PST 
C 1 489 Computer Products UnHcd Allnghlsrcserved Pncaigand system 
conflguraiiotts are subieci to change mtnou t nolKe 


All 286 And 386 systems come with the foUo%vlng sundard features: 


•ZERO WAIT STATE MEMORY ACCESS 
• 1 I INTERLEAVE FLOPPY/HARD DISK 
CONTROLLER WITH DISK CACHING 
•101 -KEY TACTILE FEEDBACK KEYBOARD 
WITH LARGE RETURN KEY 
•YOUR CHOICE OF EITHER I 2MB OR I 44MB 


HIGH DENSITY FLOPPY DRIVE 
•2 SERIAL PORTS. I PARALLEL PORT AND 
I GAMEPORT 

•8 EXPANSION SLOTS COMPATIBLE WITH AU. 
ADD-ON CARDS 

•KEYBOARD SEt^CTABLE SYSTEM SPEED 


WITH TURBO INDICATOR 
•EXCLUSIVE SAFETY I 5 SEC DELAY HARD- 
WARE RESET 

•FIVE HALF-HEIGHT DRIVE BAYS 
•200W POWER SUPPLY 
•SYSTEM BOARD MADE IN USA 
• 1 8 MONTH MANUFACTURER WARRANTY ON 
SYSTEM BOARO/I YEAR ON PERIPHERALS 


NEW! SPECIAL 
INTRODUCTION 

IDEAL LAN WORKSTATION 
OUR SUPER 
12 MHz ISA TURBO 


$695 


286/12 


:$895 


Includes all Standard Features, plus 
SB •INTEL80286 12MHZCPU 
•PHOENIX BIOS 

- . •5I2KRAM(EXPANDABLET0 

4MB0-WAIT STATE MEMORY 
ON BOARD. 1 6MB TOTAL SYSTEM MEMORY) 
•UM EMS VERSION 4 OCOMPATIBIUTY 
♦SELECTABLE CO- PROCESSOR SPEED AT 6, 8, 
IOORI2MHZ 

•SPECIAL lO-YEAR-UFE BATTERY 


■ 386/20 $1,895 

Includes all Standard Features, plus 

flB •INTEL32-BIT8038620MHZCPU 
•IMBRAMIEXPANDABLETO 
16MB32-BITMEMORYON 
BOARD) 

•364K BIOS SHADOW RAM 
•UM EMS VERSION 4 0 SUPPORT 
•SUPPORTS 80387-20 OR WEITEK3I67 
CO-PROCESSOR 
•CACHE MEMORY OPTIONAL 


M 286/20 >»';s;$l,195 

lncludesallSlandardFeaiures.p1us 
JM. •HARRIS8028620MHZCPU 
•AWARD BIOS 

*5 12K RAM (EXPANDABLE TO 

H 386SX $1,295 

includes all Standard Features, plus 
•INTEL32-BIT80386SXCPU 
•AWARDBIOS 

•5I2KRAM (EXPANDABLE TO 

— SMB 0* V/AIT STATE MEMORY 

ONBOARD 16MB TOTALSYSTEM MEMORY) 
•UPTO 384KBIOSSHADOWRAM 
•UM EMS VERSION 4 0 DRIVERINCLUDED 
•SELECTABLE CO-PROCESSOR SPEED 

AT 6. 8. tOOR 12 MHz 

— — SMB 0- WAIT STATE MEMORY 
ONBOARD I6MBTOTALSYSTEMMEMORYI 
• UP TO 384K BIOS SHADOW RAM 
•UM EMS VERSION 4 0 DRIVERINCLUDED 
•SUPPORTS INTEL 80387SX CO-PRIXESSOR 


■ 386/25 $2,295 

IncIudesallStandardFeatures.plus 

SI •INTEL32-BITB03S62SMHZCPU 
•IMBRAMIEXPANDABLETO 
- --m~ ■ I6MB32-BITMEMORYON 

BOARD) 

•384K BIOS SHADOW RAM 
•UM EMS VERSION 4 0 SUPPORT 
•SUPPORTS 80387 25 OR WEITEK 3 1 67 
CO- PROCESSOR 
•CACHE MEMORY OPTIONAL 


30 Day Money Back 
89 Guarantee 31 

VISA. MC. personal and cashier's checks and 
POs welcome 


The CPU 386/20 performed 
Hawlessly . . a good choic 
at the right price." Nov 88 
“CPU 386/25. 1 
mance is lop notch“Feb89 
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Hawlessly . . a good choice ; ^ P 

^ I WEEK perfor- 


Features 

•INTELI6-BIT80C186CPU 
RUNNING AT 12.5 MHz 
•FULLY XT COMPATIBLE 
•ZERO WAIT STATE MEMORY 
ACCESS 

•5 1 2K RAM (EXPANDABLE TO 
2MB ON BOARD 
•SUPPORTS 80187 
CO PROCESSOR 
•REALTIMECLOCK WITH 
BATTERY BACKUP 
•FLOPPY CONTROLLER (SUPPORTS 
36OK.720K. I 2MB OR I 44MB FD) 
•YOUR CHOICE OF EITHER ONE 
I 2MBOR I 44MB FLOPPY DRIVE 
•KEYBOARD SWITCHING CPU 
SPEED 

•I SERIALAND2PARALLEL PORTS 
•3 ACCESSIBLE HALF HEIGHT 
DRIVE BAYS 

•1 HIDDEN 3WDRIVE BAY 
•EXCLUSIVE SAFETY I 5 SEC 
DELAY HARDWARE RESET 
•TTL AMBER MONOCHROME 
MONITOR 

•MONOCHROME GRAPHICSCARD 
•SYSTEM BOARD MADE IN USA 
• 1 8 MONTH MANUFACTURER 
WARRANTY ON SYSTEM BOARD 
/I YEAR ON PERIPHERALS 
•16MHz OPTIONAL 
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NEW ON THE MARKET 


by Lori Grunin 


Serial HO Controller 
For the Micro Channel 

If much of the work you do with 
your Micro Channel machine 
involves serial communica- 
tions. you may want to offload 
some of your CPU’s burden 
onto the 16-MH/ 8()CI86 pro- 
cessor located on Metacomp's 
PScomm2/4 serial I/O control- 
ler Kiard. The 16-bil bus-mas- 
tering board comes in two ver- 
sions. the two-channel 
PScomm2 ($1 .395) and the 
four-channel PScomm4 
($1,493). 

The PScomm2/4’s two- 
transmitter. two- receiver 
85C30 Serial Communications 
Controllers (SCO enable you to 
program each channel separate- 
ly for prottKols such as SNA. 
X.25. SDLC. and HDLC. The 
SCCs can be configured to oper- 
ate in polled, interrupt, and 
DMA modes and set up for 
common interfaces, such as RS- 
232C. The board supports full- 
duplex DMA on all channels, 
and two of the channels can op- 
erate at full duplex at a rate of up 
to 2.48 megabits per second. 

Four EPROM sockets, two 
of which are configurable with 
256KofEEPROM or static 
RAM. will hold a maximum of 
512K of nonvolatile memor>'. 
The PScomm2/4 comes with 
512K of triported. byte-parity 
protected DRAM that serves the 
on-board 16-bil processor, local 
DMA communications control- 
lers. and the Micro Channel. 
Eight LED indicators help you 
to monitor diagnostic and .soft- 
ware status 

Metacomp offers optional 
communications software and 
firmware that include X.25. 
SNA. debug, and development 
tool kits and power-up diagnos- 
tics. You can currently obtain 
drivers for DOS 4.0. 

Li.st Price: PSconim2, S 1 .395; 
PScomm4. $1 .495. Requires: 
Micm Channel machine. 

Metacomp Inc., 15175 Innovation 
Dr. , Suite A. San Diego. CA 
92128;(619)673-08()0. 
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LAN Operates Over 
Ordinary Phone Lines 


$295 CAT Reader Unites 
OCR and Hand Scanners 


The IEEE hasn't yet approved 
the pending lOBASE-T stand- 
ard for networking over un- 
shielded twisted-pair wiring, 
but Net\3 orih is belting that the 
current proposal will pass; it 
plans to be first out of the chute 
with its EthemeXl UTP LAN. 

EthemeXl. a star-topology 
Ethernet LAN that complies 
with the existing IEEE 802.3 
standard, consists of 8-bit 
($495) and 16-bit ($595) net- 
work cards and a 12-poil UPTI 
concentrator ($1,995) that can| 
be configured in various ways. 
The board comes in an MCA 
version. l(x>. 

The system supports 1 .024 
nixies per network, with up to 
10. 000 workstations. Stations 
can be up to 328 feel from a con- 
centrator. and fiber-optic ca- 
bling will allow concentrators to 
stand over 328 feet apart. Data 
transfers (x:cur at a rate of 10 
megabits per second. 

EtherneXt incorporates 
CSMA/CE — Carrier Sense 
Multi-Access with Collision 
Elimination — the fimi's propri- 
etary scheduling scheme for 
avoiding signal collisions. 

Lis! Price: EthemeXl. 8-bii 
network card. $495; 16-hit network 
card. $595; 10-slot chassis with 
power supply. $1 .220; 12-port UTP 
concentrator. $1 .995. NetWorth 
Inc.. 8101 Ridgepoint Dr.. #107, 
Irving. TX 75063; (8(X)) 544-5255. 
(214)869-1331 (in Tex.). 


You can 

plug seven 12-porl 
UTP concentrators or 4 -port 
fiber-optic concentrators into HtherneXt's 
iO-shtchassis. 


Ur C'omputer Aided Technol- 
ogy's $295 CAT Reader prom- 
ises to give your 200-dot-per- 
inch hand scanner the OCR 
capabilities previously avail- 
able only in desktop scanners. 

When using a hand scanner, 
text tends to skew — characters 
compress and lines slant — mak- 
ing character recognition diffi- 
cult. CAT Reader can handle a 
skew of up to plus or minus 10 
degrees. The program merges 
the pieces scanned by a hand 
scanner into one page, can ex- 
clude graphics, and can perform 
(X'R solely on selected sections 
of pages. 

Using a feature-extraction 
algorithm, CAT Reader reads 
monospaced, proportionally 
spaced, and typeset characters, 
including those using kerning 
and ligatures. Recognition oc- 
curs at an average of 75 charac- 
ters per second on an IBM PC 
AT or compatible with an accu- 
racy of approximately 99.5 per- 


cent. according to Computer 
Aided Technology. 

The .software comes with ten 
pretrained lypestyles. but you 
can train it (interactively or non- 
intcraciively) to recognize other 
characters between 6 and 20 
points. Editing CAT Reader'^ 
font dictionaries permits correc- 
tion of mistrained characters. 

CAT Reader supports The 
Complete Hand Scanners. The 
Complete Half Page Scanner. 
DPI Handy Scanners. GeniScan 
GS-2000, Logitech ScaitMan, 
Mitsubishi Hand Scanner. NIS- 
CAN. and SkySCAN. and out- 
puts files in WordRerfeel. 
WordStar, and ASCII formats. 
List Price: CAT Reader. $295. 
Requires: Hand .Scanner. 640K 
RAM. graphics adapter. IXJS 3 .j:. 
Not copy protected. Computer 
Aided Technology Inc., 741 1 
Hines PI.. #212. Dallas. TX 
75235;(214)63l-6688. 
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Four EPROM sin kets let you configure the PScomm4 with up to 
5I2K of rumvolatile memorv 
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NEW ON THE MARKET 


0 


Xerox Braph Ports Scientific, Technicai 
Braphing from Macintosh to Windows 


Adding to the growing list of 
software port^ from the Mac- 
intosh, Xerox brings the ac- 
claimed technical graphing 
package Cricket Graph to the 
PC under the name Xerox 
Graph. The $295 program, 
which includes the rarely found 
capability to create polar plots, 
runs under Microsoft Windows. 

Xerox Graph pnxluces vari- 
ations on pie, column, bar, line, 
area, scatter, double-y line and 
scatter graphs, as well as hori- 
zontal and vertical error bars 
and text charts. It also performs 
simple, polynomial, logarith- 
mic, exponential, and interpo- 
lated curve fitting. 

Tiling windows allows a 
user to work on multiple graphs 
simultaneously, and graphs can 
be resized and repositioned by 
dragging with the mouse. You 
can also overlay certain types of 
graphs and print several graphs 
on the same page. 

The worksheet built into Xe- 
rox Graph handles a data matrix 
of up to 40 columns by 2,700 
rows (also the maximum data- 


set size); it enables you to sort, 
recode, and transform data as 
well as perform simple math, 
calculate frequencies, and 
smooth data. 

Text may be positioned any- 
where (HI the page, and you con- 
trol font, size, typestyle, text 
and background colors, orienta- 
tion, and justification. The 
package comes with two Bit- 
stream typestyles. 

Xerox Graph imports files in 
.WK?, XYLK, .DIF, ASCII, 
and Macintosh Cricket Graph 
1 .2 formats and will export 
graphs as a Windows Metafile 
for use with Ventura Publisher 
and Xerox Presents. 

List Price: Xerox Graph (includes 
a runtime version of Microsoft 
Windows), $295. Requires: 640K 
RAM (1MB recommended), 
graphics adapter (mouse 
recommended). [X)S 3. 1 or later. 
Not copy protected. Xerox Desktop 
Software Business Unit. 9745 
Business Park Ave.. San Diego, 

CA 92131; (800) 822-8221. 
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The retut/wrile heads in 
Sysgen'sMAXlRI>45 re- 
movable hard disk drive 
system reside in the drive 
unit rather than in the disk 
cartridges. 


Sn^aeti’s nemovable 
Disk System Eases 
Storage Crunch 

Expanding your system’s stor- 
age becomes as easy as slipping 
in a new 45MB 
cartridge with 


Sysgen's MAXI RD45 remov- 
able hard drive subsystems. The 
SCSI drive unit features 25-mil- 
lisecond disk access times. 1:1 
interleave, and a data transfer 
rate of up to 500K per second. 
The half-height 5‘/4-inch 
MAXI RD45 drive 
comes in two m(xlels: 
the internal RD45i 


($1,325) and the external 
RD45e ($1 .625). Two SCSI in- 
terface kits, one for the PC bus 
($195) and one for the MCA bus 
($250) make possible the 
RD45’s 16-bit DMA transfers. 

Sysgen’s $175 cartridges 
hold 44.44MB of data, have a 
write-protect switch, and are 
rated at 20,000 hours MTBF. 
List Price: MAXI RD45i, SI .325; 
MAXI RD45c. $1 .625; MAXI PCD 
kit (PC bus interface). $195; MAXI 
MCD kit (MCA interface). $250; 
45MB cartridge, $175. Sysgen 
Inc., 556Gibralter Dr., Milpitas. 
CA 95035; (408) 263-4411. 
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2,400-bps Modem 
Won’t Monopolize Your 
Serial Port 

If you’ve been sacrificing the 
I/O ports on your machine 


grudgingly. Micro Electronic 
Technologies' $295 pass-thru 
modem will let you put your ir- 
ritation aside for at least one pe- 
ripheral. 

The company’s Hayes-com- 
patible 2400X provides 2,400- 
bit-per-second communications 
when active and feeds data to 
another device when off. 

The external modem is 5.5 
by 4.2 by 1 .5 inches; made pos- 
sible by the use of surface- 
mount technology, automatic 
fallback to 300 or 1,200 bps. 
and the ability to store phone 
numbers in nonvolatile memo- 
ry. One DB-25, one 9-pin, and 
two RJ-11 jacks comprise con- 
nection options. 

List Price: MET 2400X. $295. 
Requires: RS-232 port. Micro 
Elecuonic Technologies Inc. . 35 
South St.. Hopkinton, MA 01748; 
(508)435-6481. 
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front panel of the small-footprint MET 2400X modem. 


12-MHz Compaq Deskpro 286e Offers 
Small Footprint, VBA on Motherboard 


If you had doubts about the vi- 
tality of the AT-compatible 
market. Compaq’s new 12- 
MHz Deskpro 286e should lay 
them to rest. 

The machine comes in three 
models, all with 1MB of RAM 
on the motherboard and a high- 
density 5*/i-inch floppy disk 
drive. The $2,699 Model 1 has 
no hard disk drive, while the 
$3,199 Model 20 and $3,599 
Model 40 have 20MB and 
40MB hard disk drives, respec- 
tively. 


Since Compaq integrates the 
VGA, serial and parallel ports 
and the drive controller into the 
motherboard, you don't lose 
any of the four 16-bit expansion 
slots to one of these cards. 

List Price: Compaq Deskpro 286c, 
Mode! 1, $2,699; Model 20. 
$3,199; Model 40. $3,599. 

Compaq Computer Corp. . 20555 
FM 149, P.O. Box 692000. 
Houston. TX 77269; (713) 370- 
0670. 
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With QuickTalk/oot/rrf. you can import data from PC MagNet. for example, directly 
into a WordPerfect 5.0 file without having to clean it up. 


II \\I)S ON 


BY BRUCE BROWN 

Don't you just love reaching out 
and downloading data via mo- 
dem? Don’t you just hate clean- 
ing it up for your application? 
With Quickfalk, you won’t 
have to play janitor anymore. 

SilverSoft’s $79.95 RAM- 
resident telecommunications 
program takes away the mess, 
saving you time and aggrava- 
tion. It lets you bring on-line da- 
tabase dumps, transferred files, 
e-mail . or whatever else you get 
via modem into your applica- 
tion program directly. 

QuickTalk won’t make you 
save the incoming information 
as an ASCII text file and then 
clean it up by getting rid of un- 
wanted carriage returns. Your 
application will treat data com- 


ing in from QuickTalk Just as it 
would if someone were typing it 
in on your keyboard. 

QuickTalk takes up just 76K 


of RAM. Whenever you want, 
just pop up QuickTalk, dial the 
computer or service of your 
choice, and hit FIO to transform 


QuickTalk into your personal 
data-entry drone — all without 
leaving your original program. 

QuickTalk is convenient for 
retrieving ASCII files from any- 
where, not just from the tele- 
phone, and bringing them into 
any other program, whether it’s 
a spreadsheet, database manag- 
er, or whatever. You can also 
use QuickTalk to download and 
upload flies in the background 
while you work with other soft- 
ware. 

If you live by electronic mail 
or download lots of files, Quick- 
Talk may be Just what you need 
to make life via modem a little 
less tedious. 

List Price: QuickTalk. Version 
1.21, $79.95. Requires: 76K free 
RAM. modem and telephone line, 
DOS 2.0 or later. Not copy 
protected. SilverSoft Inc., 1301 
Geranium St. NW, Washington. 
D.C. 20012; (202) 291-8212. 
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OS/2 Programn^ the Duncmi Way 


BOOK REVIEW 


BY ROBERT L. HUMMEL 
Writing programs for OS/2 used 
to be costly in terms of both time 
and money. But now, for a very 
modest outlay, you can acquire 
a suitable assembler or compi ler 
and a copy of OS/2. Combine 
these with Ray Duncan's latest 
book. Advanced OS/2 Pro- 
gramming. and you can be writ- 
ing OS/2 programs tonight. 

Advanced OS/2 Program- 
ming contains everything you 
need to know to write character- 
based applications with the 250- 
plus OS/2 kernel functions. You 
won’t find, however, discus- 
sions of object-oriented pro- 
gramming or the specifics of the 
Presentation Manager. Dedicat- 
ed to teaching OS/2 program- 
ming rather than OS/2-speak, 
the author shuns the cryptic 
naming conventions, complex 
macros, and bloated header files 
usually associated with OS/2. 
Readers get straight talk and 
plenty of examples. 

After reviewing the basics, 
Duncan plunges into advanced 
OS/2 techniques. This section 


explains memory management, 
multitasking, interprocess com- 
munication, and techniques for 
direct hardware access. A final 
section covers special-purpose 
programs, including filters, de- 
vice drivers, device monitors, 
and dynamic-link libraries 
(DLLs). The 270-page refer- 
ence section provides complete 


M\ 

HANDS ON 



BY BARRY SIMON 


(IvStat is a $295 Lotus 1-2-3/ 
Symphony add-on. published by 
the British firm 4-5-6 World and 
distributed in this country by In- 
tex Solutions. As the name im- 
plies, it gives you additional 
^'functions inside 1-2-3 that al- 
low statistical and mathematical 
manipulations. Once installed 
through Lotus's add-on manag- 
er, (^Stat acts exactly like the 
built-in Lotus (^ functions. 

@Siat's 44 functions are di- 
vided into three sets: four gener- 
al mathematical, including a 


specifications of all OS/2 kernel 
functions, indexed alphabeti- 
cally and topically. 

Straightforward explana- 
tions, useful programming ex- 
amples, and comprehensive ref- 
erence sections combine to 
make Advanced OS/2 Program- 
ming an indispensable resource 
for all OS/2 programmers. A 


Simpson’s rule numerical inte- 
gration; 15 that analyze those 
numbers in a spreadsheet range 
that are also within a certain nu- 
merical range; and 25 statistical 
functions. 

The core of statistical rou- 
tines includes linear correla- 
tions, student’s T-test, and per- 
centiles. For many of these, two 
different versions of the func- 
tion are included: one that ana- 
lyzes a single range of numbers 
and a second that analyzes a pair 
of ranges that represent the val- 
ues sampled together with their 
frequencies. 

Keep in mind that spread- 
sheets with (^Stat functions 


companion disk that contains 
the source code for functions 
and programs is available from 
Microsoft Press for$19.95. 

List Price: Advanced OS/2 
Programming, by Ray Duncan, 
$24.95; companion disk. $19.95. 
ISBN: 1-55615-045-8. Microsoft 
Press, 16011 NE36lh Way. Box 
97017. Redmond. WA 98073; 

(206) 882-8080. 
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will not be usable by 1-2-3 users 
who don’t have ^Siai. 

For some, this product is 
overpriced — it would take me 
only a few days to duplicate the 
numerical analysis parts of 
(^Stat in Turbo Pascal — but if 
you need statistical analysis and 
use 1-2-3, it may be worth buy- 
ing, despite the high price. 

List Price; (ii Stat, Version 1 .0. 
$295. Requires: 36K free RAM; 
Lotus 1-2-3, Version 2.0 or 2. 1. or 
Symphony; DOS 2.0 or higher. Not 
copy protected. Intex Solutions, 

161 Highland Ave., Needham, MA 
02194; (617)449-6222. 
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INTRODUCING PARADOX 3.0 
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MulH-tabie form dynamically displaying information from three related tables. 

You don’t have to be a programmer to have easy access to 
our highly sophisticated, powerful relational database, 
Paradox* 3.0. 

Paradox 3.0 is all powerful and never painful because it 
makes all the complex inside 
moves, you don’t. While it 
does the complex for you, the 
complexity is hidden beneath 
clear, natural, even intuitive 
pathways and patterns that 
make life easy for you. 

With Paradox 3.0, there are no 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don ’t 
have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 

V . “Query-by-Example” for example 

Use this checkmark and you’re using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angles customers bought more 
than 5 pairs of white shoes. First V the customer field, 
then type “LA,” “white,” and “>5,” and you’re done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 

60 day money-back guarantee* 

*Cmom> flHnn • w HWI (aoKliaw ao *18 a( «RMN l« preAd (bM ngi pirtim n KoOm ■» M cm of or cHOn 
Mrae* MgnfM M w «l i iM M tom McS m MmU « ngNnd ndmttt ol BetM WiMM >£ Otar bar 
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^ spreadsheet is the only program you’ve used before, 

I Paradox gets you up and running immediately with just a vC 

Record-locking and Auto-Refresh make 
the network safely network 

Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessed a record, automatic record- 
locking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looting at up-to- 
the-minute information. 



Paradox, for the looks of things 

Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 
Paradox instantly turns your tables into graphs with 
one keystroke— and in multiuser 
environments, with a few 
keystrokes your graph can show 
up-to-the-minute ch^es. Not 
only does everyone get the 
picture, they get an accurate 
picture. 

Award-winning Paradox Family 
Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 
database category. 



it out 

To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) 
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Commands are similar to those of 1-2-3. evoked with Junction keys or slash combina- 
tions. The rectangular border, shown above, can be changed to a spreadsheet border. 
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BY CRAIG STINSON 

The Heavy'Dury Word Process 
sor for I-2'3 sounds like a pre- 
tentious title for something that 
comes on two diskettes in a no- 
frills plastic box. But surprise! 
This $45 item is a gem — for a 
certain class of user. 

Not an add-in but a pass- 
through, HDWP is a word pro- 
cessor designed specifically for 
those who spend their whole 
day inside a spreadsheet. You 
invoke it by typing HD 1-2-3 at 
the DOS command line. DOS 
loads HDWP. and HDWP im- 
mediately invokes Lotus 1-2-3 
as a child process. From the 
spreadsheet, you can skip back 
to the word processor by tap- 
ping twice on the numeric key- 
pad’s S key. Quitting the word 
processor takes you back to the 
spreadsheet but leaves 
HDWP — and your current 


text — memory-resident; quit- 
ting the sprea^heet returns you 
to DOS and removes HDWP 
from memory. 

The role reversal makes 
sense. Having HDWP play the 
parent , not the child , means you 
can also run it standalone. Or 
run it with any other application 
that doesn't overwhelm your 
memory resources {HDWP by 


itself eats about 128K, so you’ll 
need a full 640K to use it effec- 
tively). 

Lotus dwellers will feel right 
at home in HDWP. The hori- 
zontal menu at the top of the 
screen, the flashing status indi- 


cator in the upper-right comer, 
and even the retention of Lotus- 
style print commands (/Print 
Range, /Print Go, /Print Line) 
conspire to present the lowest- 
possible learning hurdle. You 
can even throw out the default 
rectangular window frame in fa- 
vor of spreadsheet borders if 
you wish. 

HDWP offers a respectable 


array of editing features, includ- 
ing a simple search/replace 
(without wildcards or other fan- 
cy options), the customary 
block operations (copy, move, 
delete), an undo command, and 
the ability to define a custom 
menu of six print attributes. 
There is also a mail-merge 
capability (tailored to work with 
1-2-3 databases), a built-in 
macro recorder, and a stand- 
alone spelling checker. Al- 
though the mail-merge facility 
works with spreadsheet data- 
bases, it also accepts data from 
any quote- and comma-delimit- 
ed text file. 

The performance of HDWP 
is satisfactory, if not spectacu- 
lar; the program’s biggest draw- 
back in terms of speed is its in- 
sistence on updating the screen, 
line by line, as it carries out a 
search/replace or other global 
operation. 

From the perspective of its 
intended user, probably the 
most significant virtue of 
HDWP is its ability to exchange 
data with spreadsheet pro- 
grams. A /File Transfer com- 
mand lets you import full or par- 
tial .WK? files into //OtV/*. The 
imported data can be from 1-2-3 
(any version). Symphony, or 
even Quattro. More important, 
the worksheet in question does 
not have to be in memory; that 
means that HDWP can import 



very large models as easily as 
sm^l ones. 

Going the other direction, a 
/File Xtract command writes out 
selected text from HDWP as a 
.WKS file. This file, in turn, 
can be folded into any flavor of 
1-2-3 worksheet via /File Com- 
bine. 

And just in case these trans- 
fer facilities aren’t enough, 
HDWP sp(Xls a DE^Qv/ew-like 
screen-capture utility that lets 
you mark any portion of a 
screen (text mode only) and port 
it into the word processor. This 
feature makes it easy to transfer 
your row and column headings 
along with your labels and num- 
bers. 

You can make the linkage 
between an HDWP file and 
spreadsheet data permanent and 
"hot” by means of a merge 
command. Just insert a merge 
marker as well as the specs for a 
spreadsheet file and range, and 
HDWP gets the current values 
from that range every time you 
print. A similar procedure al- 
lows you to hot-link to a Lotus 
graph. 

HDWP is not going to in- 
timidate WordPerfect Corp. It 
doesn't do columns, its tabs are 
fixed-width, it doesn't have a 
thesaurus, and it doesn’t have 
style sheets. It’s just a hassle- 
free. single-minded product that 
offers unusual value for the 
money. QQ 


F A C T 

file 


The Heavy-Duty Word 
Processor for 1-2-3, 

Version 2.0 
Bi'liuelligence Inc. 

210E. 86lh St.. #501 

New York. NY 10028 

(212)439-6900 

(800) 45 1 -0303 (orders only) 

List Price: S45 

Requires: 640K RAM (to run 

resident with Lotus 1-2-3). DOS 

2.0 or later. 

In Short: A well-designed, 
modestly priced word proce.ssor 
with features tailored for 
spreadsheet users. Not copy 
protected. 
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Appearances count. 

Proposed Budget 

Jones Appliances Advertising by Media 



Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro*, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 

Quattro does the impossible. 

Quattro’s advanced graphics include graphs that 
can 't be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet— like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. With Quattro’s color 
at your fingertips, you can easily highlight, compare, 
analyze, print, present, discuss and decide. 

Quattro is 100% compatible with 
the Other Spreadsheet. 

Quattro is file, macro, and keystroke compatible with 
Lotus* 1-2-3*. Quattro can read and write 1-2-3 and 
Symphony* files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database programs like 
Paradox* and dBASE* and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentally pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 


Quattro does it all now. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadsheet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, M QUATTRO 

appearances count. * 

60-day money 
back guarantee.* 

For the dealer 
nearest you, 
call (408) 438-5300 
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3X-LINK16 

the LAN ALTERNATIVE! 


Connect up to 16 computers and printers 
without network nightmares. 


Power file transfer 

Imagine transferring files at 500,000 bps, without 
a network! Just plug a 3X-LINK16 cable into the pa- 
rallel port on up to 1 6 computers, up to 400 feet cable 
length (your printer stays connected). Then run our 
software. 


Instant printer sharing 

And our optional 3X-Spool16 intelligent printer 
spooling software lets you share connected printers 
(up to 16), automatically managing paper sizes all 
without waiting. And without buying limited, expen- 
sive printer sharing boxes. 


3X USA Corp. One Executive Drive Fort Lee N.J. 07024 

Phone: (800) 327-9712 


iVAsswa'! 


In just seconds, you'll be transferring files in full 
background mode! No need to interrupt your current 
program. And no need to interrupt your business as 
you install (and maintain) an expensive network. You 
can even transfer files automatically, using our auto- 
script feature. 


Invisible E-Mail 

What’s more, our built-in E-Mail feature lets you 
send messages in background mode, no extra E-Mail 
software required. 


The choice is yours : 

3X-LINK1 6 comes complete with 3 1 /2" and 5 1 /4" 
software diskettes, parallel connectors, and a 1 2 foot 
cable... all you need to connect two PCs for only 
$199. Additional stations can be added for $139 
each. 3X spool16, our printer sharing software op- 
tion, can be added for only $149. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16* 
is using It. 

For more information or to order 3X-LINK16* , 
contact your local dealer or call; 
800-327-9712, or FAX: (201) 592-0908, 
or in N.J.: (201) 592-6874 


Through parallel 
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Pt’ UPDATE 


Lotus Plans 
Another 
Upgrade Path 
Fori -2-3 


Draw 

Applause 

DrhresFllm 

Recorders 


MiccaSoft 
Adds an 
Accounts 

Pagahle 

Module 


Soon after Lotus 1-2-3. Release 3, ships later 
this year, Lotus Development Corp. will begin 
selling Lotus 1-2-3 , Release 2.2, an upgrade 
for owners of PCs not equipped with the extra 
memory and faster processors that Release 3 
will demand. Release 2.2 will provide spread- 
sheet linking, undo, print style sheets, and a 
macro library manager. Macro learning, which 
is now available as an add-in for Release 2.01 , 
will be incorporated into the main menu. Re- 
lease 3. which will run under both DOS and 
OS/2, will incorporate all of these features, 
plus it will let users create layered or 3-D 
spreadsheets. Lotus expects to ship Release 3 in 
June and Release 2.2 several months later. 
Pricing has not been established. Lotus Devel- 
opment Corp., Cambridge. Mass.; (617) 577- 
8500. 


Ashton-Tate Corp. announced the availability 
of new device drivers for its Draw Applause 
presentation graphics software. The new driv- 
ers support film recorders, laser printers, and 
electronic presentation systems including the 
Apple LaserWriter II PostScript printer, the 
General Parametrics VideoShow (Executive, 
Professional, and SlideMaker Image Record- 
ers), and the Hewlett-Packard PaintJet color 
inkjet printer. The new device drivers are free 
for registered users of Draw Applause and are 
contained on one diskette. Ashton-Tate Corp. ; 
Torrance, Calif. ; (2 1 3) 329-8000. 


The Small Business Accounting series from 
MiccaSoft now includes an Accounts Payable 
module. The upgrade allows users to print 
checks and various reports including discounts 
taken/lost, pending orders, and monthly ven- 



AnAcantnts 
Payable input 
screen in the 
Small Business 
Accounting 
series. 


dor purchases. The cost of the new module is 
$125; however, registered owners of existing 
modules are entitled to a 50 percent discount 
(plus $7.50 for shipping and handling). Micca- 
Sofl Inc., New Braunfels, Tex.; (512)629- 
4341. 


by Elisa J. Hirsch 


Enhanced 2"D The Lotus 1-2-3 and Symphony graphics add- 
GraphlCS for in, 2-D Graphics, has been enhanced to mix 
UlUlS 1’2~3 graphs and Hi-Lo-Open-CIose charts with- 



The enhanced 
2-D Graphics 
package en* 
(Ales you to 
mix line 
graphs and bar 
charts in one 
graph. 


Generic 

Software 

Repackages 

ItsCADD 

Software 


Freedom of 
PressAdf^ 
ColorDrIvers 


in one graph. In addition, 2-D Graphics now 
sports improved log-scale display, manual 
scaling of bar graphs, and expanded titles and 
legends. Version 1.01 of 2-D Gra/5/»c5 retails 
for $145 (plus $5 shipping and handling). Up- 
grades are available from Intex for $25 (plus $5 
shipping and handling). Intex Solutions Inc., 
Needham. Mass. ; (6 1 7) 449-6222. 


Generic Software has added several modules to 
its CADD packages. Generic CADD Level 3 
(which has EMS support, hatches, and dynam- 
ic drag) now includes Generic's DotPlot, which 
allows CADD drawings to paint on dot matrix 
and laser printers, and DeskConvert, which 
converts CADD drawings into formats compat- 
ible with desktop and paint programs. In addi- 
tion. Level 3 includes pen plotter support. Lev- 
el 3 will sell for $299.95. Generic CADD Level 
2. which has auto-dimensioning and snaps to 
trims, will be enhanced with DeskConvert and 
PenPlot. Level 2 already contains DotPlot and 
will retail for$149.95. Generic’s CADD Start- 
er Kit now includes the updated Generic 
CADDLevel2. aCADD tutorial workbook. 
Generic's Basic Home Design Symbols Li- 
brary. and several sample drawings. It retails 
for$199.95. Generic Software Inc., Bothell, 
Wash.; (206) 487-CADD. 


Freedom of Press, Release 2.0. adds drivers 
for six color printers. In addition, Release 2.0 
interprets files faster than previous versions. 
The color drivers provided by the new version 
support the Hewlett-Packard PaintJet. Howtek 
Pixelmaster, Xerox 4020 inkjet printers, and 
assorted 24-wire dot matrix printers from 
AMT. Fujitsu, and NEC. Upgrades are $45 for 
all registered users, and new packages retail for 
$495. Custom Applications Inc., Billerica, 
Mass.; (508) 667-8585. 
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It's a Shower of Great Deals 
at Bulldog 



COMPAQ 


386 Desk Pro 40/60/130 

$3950/4895/6289 

286 Desk Pro 12 mhz 1649 

Compaq II Model IV 2879 

Compaq Port. 386 

Model 40/100 5579/6999 

Compaq III 20 mb/40mb 

3595/4150 

Compaq 386*S model 

1/20/40 2925/3465/3695 

Comijaq 386-25 1 1 0/300 

7195/9395 

Compaq SLT w/20 meg 4395 

Compaq SLT w/40 meg 4750 
90 day warranty through Bulldog 


IBM 


PERSONAL SYSTEM/2 

Model 30 286 w/20 mg . $1950 

Model 30 w/2 floppy 1310 

Model 30 w/1 floppy & 20 mg 

1725 

Model 50 • 30/60 2750/3195 

Model 60 - 40/70 3295/3650 

Model 70 • 60 4325 

Model 80 • 40/70 4270/4875 

Model 80- 115 6195 

90 day warranty through Bulldog 


MATH CO-PROCESSORS 

80387-25 $52V 

80387-20 409 

80387-16 360 

80287-8 —199 

80287-10 225 

8087-3/8087-2 99/129 

256K Chips/64K Chips . . . Call 


MONITORS 

NEC 



$519 

NEC Multisync II 

589 

NFr Miilti«yn.-XI 19” 

2199 

IBM 



459 

Color Display 8513 

PRINCETON 

MAX12 

559 

$149 

Ultra 16 

879 

HX12F 



509 

MAGNAVOX 

$89 

RGB80 8762 

259' 

EGA 9CM053 

369 

AMDEK410 

$145 


COMPATIBL E 

i MHi TilABA 


1 floppy. 512K, AT style key- 
board, monographics card, mono 

monitor $799 

Color ^-stem add $150 w/20 mb 
add $259, w/30 mb add $279 
90 dav warranty through Bulldog 
286 Bulldog 10 MHZ 

1 mb Ram. 1.2 floppy $995 

Bulldog 386 16 mhz. 1 mb 

Ram, 1.2 floppy ..$1695 

AST 

AST Premium 286 Mode! 80. 10 
mhz. 0 wait state. 512K. DOS key- 
board. 1.2 floppy $1395 

AST Premium 386 Model 300 20 
mhz. 1.2 floppy. 1 mg. DOS. 

keyboard $2675 

All AST computers carry a 
1 year warranty 


LAPTOPS 


NEC Mulfispeed EL 

NEC Multispeed HD 2299 

Toshiba 1000 825 

Toshiba 1200 2299 

Toshiba 1200F 1395 

Toshiba 3100E 2889 

T3200n'5 1 00 3745/4795 

Zenith Super Sport 20 mb 2325 

Zenith Super Sport 286 20 mb 

3399 


DRIVES 


Seagate 20 dmb w/contr 

ST225 

Seagate 30 mib w/contr. 

Sf238 

Seagate 40 mb for AT 

ST251-1 

Seagate 40 mb for AT 

ST251 

Seagate 80 mb ST4096 

CMS 5Va' ext. 360K for PS/2. 
CMS 514'’ ext. 1.2 mb for PS2 
Pacific Rim S'/#" ext. 360K 


$259 

279 

.409 

349 

575 

...179 

.199 


for PS/2 

179 

Pacific Rim 5‘/4" ext. 1.2 


for PS2 

199 

Toshiba 3V^" 720Kint 

89 

Toshiba 3W” 1,44 mb int.. 

105 


68 

Toshiba SV*" 1.2 mb int 

99 

Bernouii Box il 5'/# 



955 

20 mb ext w/card 

1195 

dual 20 mb ext w/caid . .. 

1769 

Rus Hard Card 40 

649 

Rus Hard Card 20 

325 

P’riam 60 mb AT... 

629 

F’riam 43 mb AT... 

449 


MICE & MISC 

Microsoft Mouse w/windows $13S 

Microsoft Mouse w/PC 

paint brush 99 

Mousesystems Mouse 89 

Logitech Mouse C7 Rus/Hi Res 

69/89 

Logitech Scan Man 199 


PRINTERS 


EPSON 

LX 800 180 CPS, 30NLQ $174 

LX 850 264 CPS, 54 NLQ 339 

FX 1050 264CPS.54NLQ 429 

LQ 500 180 CPS. 60 NLQ 279 

LQ 850 330 CPS. 88 NLQ.. 519 

LQ950 579 

LQ 1050 330CPS.88NLQ 719 

LQ 2550 400 CPS. 108 NLQ.. 899 

OKIDATA 

182 Rus 180CPS.30NLQ 229 

320/321 300 CPS. 62 NLQ 

339/465 

390 24 pin 270 CPS, 90 NLQ 465 

391 24 pin 270 CPS. 90 NLQ 639 

292 240 CPS. 100 NLQ 439 

293 Rus 240 CPS. 100 NLQ 575 

393 450 CPS. 120 NLQ 995 

TOSHIBA 

321 SL 216 CPS. 72 NLQ 479 

35 1 SX 350 CPS. 100 NLQ 950 

341 SL216CPS.72NLQ. 629 

311 Express 389 

NEC 

2200 359 

5200 519 

5300 „.669 


1124 . 


PANASONIC 

339 

1 1 80/1 1 91~.Z'“ 

1091/1092 Model II 1 89/329 

1524 549 

1592/1595. 369/399 

3131/3151 . 315/359 

HEWLETT-PACKARD 


Laser Series II 

1695 

749 

F^fic Data I mg/2 mg 

285/489 

269 

IBM 



799 


439 


629 

6 foot parallel cable... 

$19 


GRAPHICS CAM)S 

^Tvere)^icr^Enhance^!!! Z....iil49 

Genoa Super Hi Res 199 

Hercules Graphics 181 

Hercules in Color 219 

Orchid 800 VGA 229 

Orchid Pro Designer w/256K 279 

Orchid Pro Designer -t- W/512K 399 

F^radise Auto Switch 480 . 199 

Paradise VGA Rus 265 

Paradise VGA Professional .. . 479 

STB Chauffeur HT _..135 

STB Multi Res. 11 169 

Vega Deluxe 189 

Vega VGA , 265 

Vega Fastwrite 339 

Vega V Ram 439 

ATI Wonder EGA/VGA 229/439 


SOFTWARE 



$469 


205 


419 


469 

DBXL 

Enable 2.0 w/P^rspective 

125 

349 

105 


189 


329 

Framework III 

439 


Harvard Graphics 

IBM Display Write IV 

Lotus 

Microsoft Word 4.0 

Microsoft Excel 

Multimate Advantage 11.... 

Peachtree li Complete 

PFS Prof Write 

PFS Prof File 

ftradox 3.0 

R Base for DOS 

Revelation... 


Super Calc IV 1.0 

Symphony 12 

Ventura Desktop Publ... 

Word Perfect 5.0 

Wordstar 2000 + 3.0..., 
Wordstar P’ro 5.0... 


275 

269 

289 

.209 

.239 

.269 

149 

119 

169 

.449 

439 

469 

285 

419 

449 

219 

239 

...209 


TAPE DRWif 

erex 60 m.b $55 


Everex 60 m.b $550 

Archives 40 mb int 299 

CMS 150 mb internal 729 

external 779 

Maynstream 60 PS/2 w/card 
for model 50. 60 & 80 869 

lonrFBSrr 


AST Advantage w/128K. 

AST Advantage Premium 

W/512K 395 

AST 6 P&ck Rus w/384K 229 

AST 5251-11 + Enhanced 559 

AST Rampage 286 385 

AST Rampage 286-2 for 

Model 50/60 549 

AST Hotshot 355 

Everex Mini Magic w/o K .59 

Intel Above Board + w/5i2K 379 

Intel Above Board P’S + w/512K 429 

Intel Inboard 386 w/adapter 895 

Intel Inboard 386 for PC w/1 mb 559 

Intel Above Board II Rus for 

PS/2 w/o K 279 

Irma Board 11 685 

Logical Connection 256/5i2K 

449/519 

Orchid Ramquest Extra w/o K.. .279 

Orchid Ramquest XT/AT w/o K 239 

Orchid Tiny Turbo 286 259 

Orchid Ramquest II Z w/o K 169 

Orchid Twin Turbo 349 


Sales Hof Line l -SoO-438-6039 

BULLDOG 


MODEMS 

Everex 1200 int/ext 

$79/115 

Everex 2400 int/ext 

.139/169 

Hayes 1200/2400.. 

279/419 

Migenf P^ket Modem 

89 

P’ractical F’ferlpherals half card 

2400 w/P’rocomm 

159 

US Robotics 2400/9600. 

139/619 

Supra Modem 2400 


int/ext 

99/135 

Ventcl Half Card 2400 


/Crosstalk 

359 

Ventel 1200/2400 Rus ... 

239/359 



COMPUTER PRODUCTS 


We accepi VISA. 3241-E Washington Road • Martinez, Georgia 30907 

MastEiCard. information, technical, shipping or returns call: 

Amencan Express (404) 860-7364 or (404) 860-6905 
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1 COMMUNIQUES 

by Bill Howard 

1 



Mea culpa (appoinimrnis calendar on PC Ma^ii/Anc' stover. De- 
cember 13. 19fi8l: If an editor can play racquethall at 1 1 :30. show- 
er. and make it over to the Press Club by noon . he desen cs a raise . 
We. uh. assume the editor showers and changes. 


Bug Report 


“In bringing the product to mar- 
ket, Ashton-Tate has acknowl- 
edged that some bugs and in- 
compatibility problems remain, 
especially in the special portion 
that deals with specific query 
language, or SQL . . 

— The New York Times, 
January- 22. 1989 


If the Market Crashes Again, 

He Can Always Become a Stand-up Comic 

“Becoming the fourth-largesl PC company [after IBM. Apple, and Com- 
paq) is somewhat akin to becoming king of a Central African country in the 
1 9^s — barriers to entr>’ arc low. but there is very little job security . ' ‘ 

— Andrew J. Neff, Bear-Steams technology report. January 13. 1989 



ANEW 


Technology marches forward: The old Sofhsare Publishing disk drive resirit ted you to 
transparencies. (ThcComingW.yj leader. 7u/v 12. IVffSi 


Wilde: I Wish I’d Said That. 
Whistler: You Will, Oscar, You Will 


According to columnist Jerry Poumelle in InfoWorld (March 13, 
1989), Microsoft’s perceived plan to promote a 386-specific ver- 
sion of OS/2 over today’s OS/2 286 “conforms to my prejudices. 
Last year 1 said the 286 was a brain-damaged chip. This year Bill 
Gales used that phrase.” 

To give credit where it’s due. “brain-damaged 286” dates to 
1987, when PC Magazine editor Bill Machrone keynoted the OS/2 
Developers' Conference and thus described the 80286. 



Have you seen anything offbeat about the computer industry? Send submissions to 
Communufui'^. PC Magazine. One Park Avenue. Sew York. SY I(X)I6. Don't make 
marks on submissions Contributors receive $50 and a PC Magazine T-shirt. 

Winners this issue include. Roger Steadman (disk drive slidemakerl. Stephen 
Shore (SQL). Theresa Sajita (mea culpa). 
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The Ultimate 
in Connectivity! 


Up to 31 
users can... 

• Share Printers 

• Share Plotters 

• Share a Modem 

• Share a FAX 

• Exchange EMAIL 

• Transfer Datafiles 


Example; 1 7 micros (mixed brands, some on a LAN) and a mainframe, each 
equipped with a Systemizer Plus, sharing 3 printers, a plotter, and EMAIL. 


Systemizing has become the connectivity standard 
at many of the world's largest corporations and 
throughout the federal government. Ten's of thou- 
sands are already in use. The new Systemizer Plus 
is the latest model in Applied Creative Technology's 
line of Systemizing products, and it delivers what 
95% of corporate computer users want from a 
Local Area Network — at far less cost and conn- 
plexity, and yet with much more versatility. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Up to 62 ID ports, each parallel and serial capable. 

• Compatibility. Mix PC's, LAN's, mainframes, laptops. 

• Easy owner installation. Low cost cabling. 

• 5 min. user training with no support needed after. 

• Flexibility; readily accomodates growth and changes, 

• Powerful distributed buffering (up to 31 Megabytes] 

• Distributed processing for high speed and reliability. 


Call 1-800-433-5373 
to get a FREE demo! 


• ^ 


Comngrc tB06 By Omm TccnnoBgi n 


8333 Douglas Ave., Suite 700 
Dallas, Texas 75225 U.S.A. 

dl tuiftma 0«atN« TscnnolDB Me PMnt (214) 358-4800 

CIRCLE 477 ON READER SERVICE CARD 






Who Says FoxBASEH- 
is Better than dBASE? 



PoxBA5E+/M<^c 


The Best Just Got Better— Now Shipping New FoxBASE + Version 2.10! 


Nicholas Petreley, Inf eWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” InfoWorld “Editor’s Choice” for 1987 ^ 1988! 

P.L. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News : 

“FoxBASE+ is a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money.” 

George F. Goley IV, Cont. Editor, Data Based Advisor : 

“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE + 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about." 

David Irwin, Former President/CEO, Data Based Advisor : 
“From the dBASE compatibility standpoint, FoxBASE+ is flaw- 
less. From the speed standpoint, FoxBASE -I- is unbelievable. 
From the “lazy factor” standpoint, FoxBASE -t- is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine : 

“Initial tests of FoxBASE -t were simply stunning. In many 
ways, FoxBASE -t gives you the best of both worlds: all the ben- 
efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 


Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 

“For the PC, FoxBASE -H has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE /Mac will set standards for innovation and leader- 
ship in a new dBASE implementation.” 

Don Crabb, Contributing Editor, InfoWorld : 

“You can expect blazing speed on tbe Mac. FoxBASE -I- /Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE -i- /Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 

This is what they said about Version 2.00 of FoxBASE -I- . 
Imagine what The Experts will say about New Version 
2.10 with these added features: Menu-Driven Interface, Pro- 
gram Docnmentor, Screen Painter and Template-Based 
Application Generator . . . and Version 2.10 is even faster 
than 2.001 

Join The Experts. Get your copy of the New FoxBASE + \eT- 
sion 2.10 today! Now available at your nearest, quality soft- 
ware retailer, or directly ffom os by calling (419) 874-0162 
Ext. 760. 

Because, when it comes to speed, compatibility and value, 
nothin g runs like the New FOX— Version 2.10! 


Fox Software^ 

Nothing Rnns Like a Fox. 

Fox Software (419) 874-0162 Ext. 760. 


FoxBASE and FoxBASE are trademarks of Fox Software. 
dBASE and dBASE III PLUS are trademarks of Ashton-lhte. 
Macintosh Is a trademark of Apple Computers, Inc. 
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118 W South Boundary 
Perrysburg, OH 43551 


FAX: (419) 874-8678 
TELEX: 6503040827 FOX 


VIEWPOINTS 

■ BILLMACHRONE 


The thrill is back 



In the world of laptop computers, there’s a d^nite pecldng order. The Radio Shack Model 
100 is chicken feed and the NEC UltraLite rules the roost. 


I first started carrying a laptop in the 
summer of 1 983 . That machine was, of 
course, the Radio Shack Model 100. It 
was my constant companion for nearly 6 
years. Until last fall, virtually every col- 
umn and article I did for PC Magazine was 
written on that machine. It kept me in 
touch on three different continents through 
MCI Mail. It logged enough frequent-flyer 
miles to qualify for round-trip tickets any- 
where in the solar system. It was x-rayed 
more often than Joe Montana's knees. 

The Model 100 caused a furor wherever 
it went in those early days. On the train to 
New York one day, a man leaned across 
the aisle and asked, “Is that a compuierT' 
He regarded it and me with suspicion for a 
moment, and then asked in a stage whisper 
(so the computer wouldn’t overhear, I pre- 
sume), “What’s it telling you?” 

A woman on a coast-to-coast flight 
spied me working away in my aisle seat 
and deduced that I was a writer or an edi- 
tor. She proceeded to tell me her life story: 
her divorce, poems she’d written about her 
dentist, the challenge of being a suburban 
matron in the latter part of the 20th centu- 
ry, and more. Flight attendants worked 
around her as she went on. 1 prayed for tur- 
bulence and a seatbelt sign. They never 
came. An hour later, I finally got back to 
my work. The man next to me, having 
feigned sleep so that he wouldn’t have to 
get involved, opened one eye and said, “If 
you’d just carry a calculator like normal 
folks, that wouldn’t happen.” 

NEW RESPECT In the last few years, 
however, those awestruck expressions on 


the faces of the uninitiated have been re- 
placed by the patronizing looks of comput- 
er-savvy passengers on planes and trains. 
The Model 1(X) isn’t a serious machine in 
the minds of serious users. 

Now that the NEC UltraLite is my trav- 
elling companion. I’m getting rais^ eye- 
brows and approving looks. I’m also get- 
ting questions Just like the good old days. 
Wow, an UltraLite! Is the keyboard really 
OK? How’s the battery life? Where can I 
get one? How much does it cost? 

The flrst time I used an UltraLite on an 
airplane, it caused a small commotion. It 
was a prerelease machine, so I couldn’t an- 
swer any questions about it. But my fellow 
passengers couldn't help noticing its di- 
minutive size, sleek styling, and backlit 
screen. One guy looked at his big Zenith, 
then at the tiny UltraLite, and asked, 
“How long do I have to wait?” The guy 
across the aisle watched enviously while I 
slipped the UltraLite into a slim leather 



portfolio as he wrestled with the carrying 
case for his Toshiba I200HD. 

When I first saw the Model 100, 1 called 
it The $795 Cute for Loneliness. Times 
have changed, prices have risen, but tbe 
effect of the laptop remains the same. 

EXECUTIVE GADGET When we did a 
First Look on the UltraLite, we called it a 
“laptop for the executive set,” and that’s 
certainly proving true (see “NEC’s 4.4- 
Pound UltraLite Sets a New Standard for 
Portable Machines,” PC Magazine, No- 
vember 15, 1988, page 33). Lotus’s Jim 
Manzi and all his vice presidents use Ultra- 
Lites, mostly as portable Agenda ma- 
chines. 

One of the criticisms leveled against 
personal information managers is that 
they’re of little use unless they’re always 
with you. A lightweight laptop is the hard- 
ware embodiment of a PIM: you can take it 
anywhere. The UltraLite is no larger or 
heavier than a full-size Day-Timer. And, 
as Lotus’s Bob Frankston says, it’s not a 
write-only medium. 

Other manufacturers have cast covetous 
eyes on the UltraLite’s market, but they’ll 
have an uphill fight against NEC. As I use 
the UltraLite mote, I become increasingly 
convinced that it will retain market share 
even against equally light laptops with 2- 
itKh floppy disk drives and lower prices. 
NEC’s silicon hard disk dishes up per- 
formance and instant file saves that no 
floppy can hope to match. Besides, would 
you tolerate a Day-Timer if lights flashed 
and disks whirred every time you made a 
note or tried to find something? 


PC MAGAZINE ■ MAY3 0, 1989 
65 



“RAIII-Riisideiir 

■sNolmigiir 

ADirlyllllIrd. 

Remove, Replace, Even Deactivate RAM-Resident 
Proi^rams Wtboat RdtootbtgYoar Systaal 

If you use RAM-resident programs such Other products gobble up to 40K of your 
as spell checkers, desktop oiganizers, precious memory. PopDrop provides 

a complete RAM manage- 
ment system with power 
and flexibility while occu- 
pying only 0.6 k for the 
first layer and 0.2K for 
additional layers. 



print spoolers and keyboard macros, you 
know these “pop-up” programs provide 
convenience and enhance productivity. 

The problem is managing them. Some 
create memory or keybo^ conflicts and 
therefore can’t be loaded with others, 
while some gobble up so much memory 
that you can’t use anything else PopDrop 
solves these problems by lowing you to 
actually remove, replace, even detoivate 
RAM-resident programs — without 
rebooting your system! 

PopDrop will support expanded memory 
(EMS), so you can manage the ”new- 
generation” RAM-resident programs like 
Sidekick Plus, WbrdPeifect Library 
and VCacbe. And PopDrop also allows 
easy removal of populiu' network software 

Vbted one of “The Best Of The Best 
Utilities” by PC Magazine, PopDrop is 
an invaluable PC tool. 

FkipDrop Divides 
Your RAM Into “Lagyeis” 

PopDrop works by dividing your 
memory into layers (up to 16), each of 
which may contain several progams. After 
loading DOS and your application pro- 
grams, RAM-iesidient programs are loaded 
with these layers between them, the most 
permanent at the bottom, the least perma- 
nent at the top 

You can create batch files to remove 
layers one at a time, or several at once 


PopDrop Keeps lUbs 
On Your Nemoiy Usa^e 

Our unique “PopView” screen fe^ure 
displays exactly how much memory is be- 
ing us^ — you’ll never see another “Insuf- 
ficient Memory” message 



The PopDrop "PopView" Screm. From here, you 
can see wbicb programs are loaded, bow mucb 
memory each consumes, and bow mucb is free 

Contraf Your RAM 

If you want to run a RAM disk, a print 
spooler and one or more pop-up programs 
most of the time, but need them out of the 
way to work on a large spreadsheet, you 
can do it easily with PopDrop. You can also 
“activate” and “deactivate” programs in a 
specified layer of RAM that may conflict 
with the program you’re using. 

your dealer for... 

PopDrop" 

JustS49.95 , 


Availableon SKi btcborja incb diskettes. It is compatible 
with IBM PC or compatible and the PS/2. VISA, MasterCard 
or AMEX accepted. Add S4. SO fitr shipping, Florida residents 
add 6 percent sales lax. InMmatitmal orders add SIO.OO. 

Please include street address — n<> PO. boxes please. 



RLftC^Pl ihlichinn 8«>SW37ihAve. Suite 765. CoraJ Gables FL 33134 
■»l.WWruUMt)l III ly See tour Dealer Of Call (800) 88«-2562Tb Order 


U (800) 888-2562 Tb Order 

CopyrtghI t9R8, BLOC Aibluhlii(( Cofp AjpOnp it i rrparml inOrmvh d BtXX rubUshUiK. 
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VIEWPOINTS 

■ BILLMACHRONE 


The UltraLite is a design tour de force, 
squeezing more computer into less space 
than ever before. While no computer is 
perfect, using the UltraLite daily hasn’t 
uncovered any major flaws other than the 
obvious ones mentioned in the initial re- 
view. For my daily commute, battery life 
is no problem, A little less than an hour’s 
working time each way puts me right at the 
edge of the machine’s battery life, but then 
it has all night to recharge. If you don’t use 
the UltraLite on a commute, the 2-hour life 
is enough for frequent use throughout the 
business day, especially if it can recharge 
over lunch. For my transcontinental com- 
mute, 2 hours isn’t enough. NEC won’t 
sell you a spare battery pack because it 
doesn’t consider the battery to be user-re- 
placeable. A ham-handed user could, in 
fact, damage the main circuit board. I can’t 
tell you where I got a spare, but it’s a god- 
send and I’m being very careful. 

The production model gained a pop-up 
setup program in ROM that wasn’t in the 
first unit I tested. It controls backlight 
brightness, color-to-LCD display conver- 
sions, and other odds and ends. Utterly 
lacking are control over the cursor blink 
and keyboard repeat rates. I harnessed the 
former with SkiSoft’s No-Squint Laptop 
Cursor. I find the standard repeat-key rate 
to be intolerably slow, especially in mov- 
ing the cursor; here , a classic PC Magazine 
utility came to my rescue. QUICKEYS 
consumes only 672 bytes and works like a 
charm. You can download it from PC 
MagNet, and it works for almost any PC or 
XT compatible. Microsoft’s AfS-DOS 
Manager is one of the 455K worth of DOS 
programs and utilities hiding as drive D: in 
the UltraLite’s ROM, but I don’t have the 
patience for it. 1 use Michael Mefford’s PC 
Magazine file utilities, RN and DR. 

SOCIAL CHANGE The UltraLite and its 
eventual competitors will change the way 
computers are perceived and used by exec- 
utives and managers. Today, in most quar- 
ters it’s considered gauche to be typing 
while conversing with others, even if it's 
just to look up an item that contributes to 
the topic at hiid. Nevertheless, we’ve all 
been in meetings where the participants 
read their mail. Old attitudes die hard, but 
the UltraLite will help change them. It has 
a rightful place in the revolution . [jS 
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M Day Money Back QuannlM: 0«c on*n • . .. ... _ 
auarantae on al products bought diracily from Dae Sottwara, 

(MSS shipping chwge^. 

MMnHim ttardwaia rtaquIrainanU: IBM or t00% m mn a tiN m. 
2S6K rnamoiy (384K wHh OrMhkx). t««o disk drtvas. Mo^ 
optional. Tradomarfca: IBM. M&d6s. PC-OOS, Lotus l-2>3, and 
dBase. Lucid 3-0 and DacEasy are trademarks of Dac Software, 
Irw. 17950 Preston Rd .Suitt MO. Dallas. TX 752S2 
LueU 94) Is another fine product developed by the Innovative 
people at PCSG. 


Introducing 
Lucid 3-D. 
Version 2.0! 


Version 2.0 is Even More 
Amazing! 


gnph$ and more, diractfy from your 

»pnod$hooi. 


You eon opon unlimited window* (up to nirte on a 
screen ) In different directoriea, drives, S 3‘D levels. 


mouseability ana both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It’s no wonder Lucid 3-D was voted Editors' 
Pick for 1S)88 by Home Office Computing. 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minimal 
3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 

which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 




O2.0 


A Remarkable New 
Spreadsheet 


at a Familiar Home Office 


DacEasy™ 

Price! 

^ 9.95 

(Suggested Retail Price) 


Version 2.0 of Lucid 3-D is more 
bag of new features. It's a masterworic! The 
original Lucid 3-D captured the industry's 
attention with its simple to use, yet remaric- 
able three dimensional capabilities. Last 
year’s winner of PC Magazine’s Awzxd for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn't require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


Version 2.0 
makes doing "what ifs" a 
pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 

What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeting 
really exciting! 

Buy Lucid 3-D for only $99.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 


Call Toll Free 

1 - 800 - 877-8088 

^ Da<£asv ' 

17950 Prnton Rd. Suit* 800 • DbIIm, TX • 7S252 


"Lucid is 

a spreadsheet for 
our times. Il is technical lour 
de force in an era that seems to hate forgot- 
ten how to unite tight code. " PC MAGAZINE 


"You might think that a RAM resident spread- 
sheet uould necessarily he limited in features. 
We found that Lucid ji-D is anything hut 
limited in pouer " INFOWORLD 


"Lucid i-D Ls a package that could alter the 
face of future spreadsheets. It offers residence, 
multiple windows, colour, mouse support and 
rapid execution PC USER 


Copyright €> 1988, Dac Software. Inc. All Rights Reserved. 
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coMpy 


Distinction 


Gateway 2000 set out ^ears ago with'one goal in mind. To be the #1 direct 
we knew.tt'^iwe had to provide “complete customer s^isfaction”. As we see 
qualil^eqL^ment at the best pric^vailable^atTywh^. The customer has 
addition to this we had to build a reputation for incredible service that was 
confidently say that we have achieved these goals. Although we are not yet 
have thoroughly checked out the competition, and suggest that you do the 
GATEWAY 2000 computer system. And we can guarantee you that we will 
system. If you won’t take our word f^it take a look at what our customers 
chosen by BYTE magazine for theirij||nual BYTE awards. Our 386-20 was 
Call us toll-free to discover “complete ci Aner satisfaction”. 


' We are very happyjhi 
top of the st^jrr bmf 


lerformancc. 


tesleff by the c 


16 Mhz $2395.00 
20 Mhz $2495.00 


(Upgrade to 


1 .44 Meg 3.5" Drive 

150 Meg 16.5 ms ESDI Drive 

10 Mbits Sec DTR 

16 Bit VGA Board 

14" VGA COLOR Monitor' 

1 Parallei/2 Serial Ports 
101 Key Keyboard 
MS DOS 4.01 

$4495.00 

(Call for 33 Mhz Option) 


All systems have a 30 day Money Back Guarantee and 1 Year Warranty. 

Due to the Volatility in the ORAM Market all prices subject to change 
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marketer of micro computers in the nation. In. order to attain This lofty 
it, to achieve “complete customer satisfaction” we had to supply the best 
to feel that he or she received most value for their hard earned money. In 
completely unheard of in the mail-order business. At this point we can 
the largest company in the market we strongly feel that we are the best. We 
same. We want you to feel entirely confident of your decision to purchase a 
do everything in our power to keep you satisfied after you receive your 
are saying about us. In addition to this we were the only “clone” company 
chosen out of the hundreds of products they reviewed for it’s overall value. 


THE POWER USER’S DREAM MACHINE 




Gateway 2000 Inc. of Sgt Bluff, Iowa in a cooperative effort with Mylex 
Corporation of Fremont, CA announces a 33 MHz 80386 machine designed to 
offer state-of-the-art performance at an incredible price. 


INTEL 80386-33 PROCESSOR 
128K HIGH SPEED CACHE RAM 
4 MB SYSTEM RAM jgkPANDABLE TO 32 MB) 
2-32 BIT SLOTS AVAILABL'E'?^ • 

VARIABLE BUS SPEEDS (6, 8, 10, 16 MH; 
SUPPORT FOR WEITEK AND 8Cm7 
8 LAYER U.S. MOTHERBOAR^^ 


1.2 MEG S’A" FLOPPY DRIVE 
1.44 MEG 35"PI|0f>f*r bRIVE 
J50 WIEP l^rHARD DRIVE 16 M 
1 BAhALLEL/2 SERIAL PORTS 
16 BIT VGA BOARD W/512KRAM 
NEC 3-D MONITOR 
1024 X 768 RESOLUTION W/16 COLORS 
MS DOS 4.01/GW BASIC 
1 YEAR WARRANTY 
24|B WA^NTY ON MOTHER BQ, 
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BENCHMARK RESULTS 

Norton Utilities Ver. 4.0 SU 42.2 

Power Meter MIPS 7.748 

Landmark Software LANDMARK 54.1 

PC Mag 80386 INSTRUCTION MIX 1.71 


CIKCi r ON Rl Aoru SI RVItl; CARO 

Gateway 2000 
R O. Box 2000 
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Solutions For Your Growing 
Business Come with 
One Name. . . DacEasy^! 


'The ■ 

Breakthru 286 ^3 

achieved the 
best performance ■ 
results of the caching ‘ 
boards tested." 

Ted Mirecki, 

PC Tech Journal 
(Rated #1) 


Breakthru 286™ 

New by DacEasy is the Breakthru 286 speedup board, the most 
advanced turbo board for your business dollar. Available in two 
clock speeds (8MH2 and 12MHz), and providing the most cost- 
effective way to convert your PC (most clones and Compaq port- 
ables) so that it's faster than an AT without the expense. Simple 
1-2-3 installation of a half card and there's no software required! 
Software compatibility is universal so all system RAM, hardware, 
and peripheral cards can be used without modification. Break- 
thru works with LAN and mainframe communication products 
and conforms to the Lotus/Intel/Microsoft Expanded Memory 
Specification (EMS). And included with your board, is DacEasy 
Lightning , a disk-caching program iPCMagazine's 1986 Editor's 
Best) that retails at $69.95, yours absolutely FREE. 




DacEasy Light™ 

A great way to do personal and business finances without being 
an accounting expert. For the home, you’ll be able to track your 
financials, reconcile bank statements, and budget your cash flow 
for the year. Don’t worry if you don't know a debit from a credit, 
because with Light, ail you see are familiar formats such as checks 
and credit card slips! If you’re a sole proprietor or if your business 
doesn't require extensive accounting capabilities, Light performs 
multi-level, double-entry accounting behind the screen so you 
can easily track customers, vendors, sales and expen.ses. With 
Light you can easily generate invoices, statements and the option 
to enter manual checks or use preprinted checks. And forecasting 
a 12-month budget is a snap. Fast becoming the p>eople’s choice 
for home/ofiice in IBM and Macintosh environments. 



Lucid 3-D™ 


All new, by DacEasy^ version 2.0, the most in- 
credible spreadsheet value. Simple to use 
(even for beginners!), yet remarkable for its 
three dimensional capacity and beautiful 
graphics. Transport accounting data into Lucid 
for budgets and proposals without ever re- 
keying. Winner of the coveted PC Magazine's 
Technical Excellence Award (1987) and Home 
Office Computing Editors' Pick (1988). 


See your local Dealer or 
calk 

1-800-877-8088 

(In (jinada, caU 519-747-9633) 

Also ask for your FREE People's Choice 
catalog on the entire line of DacEasy 
software and hardware. 

^DacEasy 

17950 Preston Road • Suite 800 • Dallas, Tx 
75252 • 214-248-0205 • Fax 214-250-3752 

• Uncondiitonai 30 Day Money Back Guaraniee on all 
products bou^ directly from Dac Software ( less shipping 
charges) .Minimum Hardware Requiremenis: IBM PC or 
lOOH compatibles. Other speciTicaiioru may vary by prod- 
ua. •IB.M, MS-DOS. Lotus, Intel. Mictosofi. Rolodex and 
are registered trademarks of their respective corporations. 
•DacEasy. Lucid 3-0, Breakthru 286 and Rolodex Uve! are 
trademarksof Dac Software. Inc. Copyright 0 1989, by Dac 
Software. Inc. All rights reserved 

Ask for operator #216 



Rolodex® Live! 


DacEas/s newest way to save lime and keep 
track of people, places and events at the touch 
of a key. For any home or office, there's never 
been an easier, more organized way to create, 
update and print Rolodex cards, custom labels 
and envelopes. Instant lookup (pops up over 
any other software) for tip of the tongue infor- 
mation. Bring your Rolodex cards to life! 



VIEWPOINTS 

■ JOHN C. DVORAK 


The sun clcwe 

ALSO RISES 



By encouraging others to spawn SPARC machines, Sun hopes to clone the success of the IBM 
PC. But without Big Blue’s marketing prowess, Sun may lose out to the new breed. 


66T' seemed like a good idea at the 
I time.” Those are the words, I’m 
JLafraid, that Sun Microsystems 
will be repeating in a couple of years to de- 
fend the bet it’s placing today — a gamble 
that will affect us all. 

Sun is trying to encourage other vendors 
to clone its pricey workstations, especially 
the SPARCstations. It doesn’t t^e too 
much research to unearth the company’s 
peculiar scheme, A recent visit to the of- 
fices of BIOS doner Phoenix Technol- 
ogies revealed a presentation Phoenix is 
making to doners for its services. Phoenix 
hopes to cash in big on a future world of 
Sun clones. 

Sun decided that the popularity of the 
IBM PC was greatly enhanced by its early 
“open” architecture and the subsequent 
cloning and popularizing of the PC design 
by everyone who could piece together a 
few boards. The bandwagon effect made 
everyone rich. 

Sun is hoping that if the same bandwag- 
on effect takes place around the Sun ma- 
chines tunning an updated Unix and based 
on either the Motorola 680X0 chip family 
or the Sun-designed SPARC chip, then the 
market will blossom for personal worksta- 
tions. In fact, the workstation company 
figures that the market will explode and 
make Sun a corporate behemoth — even if 
its actual market share diminishes. It will 
be just like what happened with the IBM 
PC — even though IBM’s share of the PC 
market shrank, its revenues grew fantasti- 
cally. 

It sounds like a good idea, doesn’t it? 
Well, maybe as a desperation move. This 


idealized marketing concept is almost 
laughable, and I think we should all get 
ready for a big belly-laugh. 

Sun’s model for future success ignores 
too many facets for me to pass it by with- 
out comment. First of all, IBM never in- 
tended the PC scenario to happen the way 
it did. Big Blue didn’t even like the results 
and has changed its strategy to prevent its 
happening again. 

Note: Above all, IBM is a marketing 
company. Sun is a techie-nerd company 
with little, if any, marketing prowess. 
Therein lies the tub. I once told a friend 
that the way Sun sells its computers is to 
have some guy follow a DEC salesman 
around and visit the same companies, 
armed with a better deal and the Sun 
“open systems” pitch. That strategy 
works fine with DEC accounts. But ask 
Sun how retail sales are doing for its 386i 
machine. “What retail sales?” 

Also, Sun doesn’t make a plug-and-go 



machine. It takes a lot of work to get a Sun 
tunning. If Dell or CompuAdd, for exam- 
ple, cloned a Sun and added some user- 
friendly notions and a cut-rate price, then 
who would buy a Sun? 

The basic mistake Sun makes with this 
concept stems from the same arrogance 
exhibited by DEC when it entered the PC 
world with the now-defunct Rainbow. 
Digital assumed that people would buy the 
Rainbow because it was made by D^, a 
world-famous company. World famous? 
Who, except people in the computer busi- 
ness or customers who ate already using a 
VAX, has ever heard of DEC? Ask your 
mother if she’s ever heard of DEC. Ask 
your mother if she’s ever heard of Sun. 
Then ask her if she’s heard of IBM. See 
what I mean? 

I’m greatly amused that Sun has the col- 
lective ego to imagine — even remote- 
ly — that it can copy the IBM PC’s success 
with a similar, but overt, marketing ploy. 

I’ll tell you, it sure misses the point. It’s 
kind of like watching Arnold &hwatze- 
negger win the Mr. World contest and say- 
ing to yourself, ‘ ‘Gee, if 1 wore those tight 
red shorts, I could win that contest too!” 

If a wave of Sun-clone workstations 
comes into our lives and leads the way to 
new computing power, then you can be 
sure of one thing: Sun will be the loser as it 
gets undersold, undercut, ripped off, and 
outmaneuvered by the faster gunboats now 
playing in the world of the PC. Sun has | 
been basking in the lazy netherworld of the « 

minicomputer customer. They don’t know j 
what hardball is all about. Hey, but I like | 
the machines. I wish them luck. I 
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Wliy Bt^A Lihary When A 
Sin^\bliimeHasftAD? 


You could spend close to a 
thousand dollars buying all the 
software pictured above. 

Or, for a fraction of the price, 
you could get all of their bek 
features in one easy-to-use 
utilities package: PC Tools* 

Deluxe. 

PC Tools Deluxe is the most 
complete and capable utilities product 
available at any price 

It includes data recovery utilities for 
recovering accidentally deleted files or repair- 
ing corrupted disks. Its resident DOS shell 
allows you to view multiple directories simul- 
taneously and copy or move files with just a 
click of a mouse the hard 



disk backup program is fast, CeilMl Fbint Sof^^ 

AVlimTECHNOUXYCOMimf'l W-dOMmOf, 


_ has an adaptable data compression 
feature for cutting backup time by 
bM as much as 50 percent, and even 
tells you how long the backup will 
take and the numbk of disks you’ll 
need before you start. There are 
file unfragmentation and disk-caching 
utilities for enhancing your system’s 
performance And PC Tools’ desktop 
manager features a unique windowed 
environment, full mouse support, pull- 
down menus and context-sensitive help that 
make learning and using the product a breeze 
So before you invest in an entire library, 
check out PC Tools Deluxe With more than a 
half million copies in use, it’s on everybody’s 
best sellers list. 


ylSC 
503 - 69(>8090 


PC Ibob Is a indemirk of Central Mnt Software Ali other prothia names are trademarks of their man u&cturers. 







VIEWPOINTS 


■ JOHN C. DVORAK 


Inside track 

The death of assembly language; uninterruptible power. 


I t's no coincidence that the popularity 
of C and other high-level languages 
comes at a time when an influx of incom- 
patible microprocessors is headed our 
way. By incompatible microprocessors, 
I mean the RISC chips: SPARC, MIPS, 
88000, and i860, for starters. According 
to industry pundit George Morrow, this 
influx of chips will worsen, and it’s all a 
result of Motorola and Intel’s decision to 
cease second-sourcing the 68000 and 
386/486 chips. Morrow, once the head of 
Morrow Designs, a defunct CP/M com- 
puter maker, knows that all manufactur- 
ers get nervous if they don’t have more 
than one source for their required parts. 
The thinking goes that today’s manufac- 
turers will flock to a new microptxxessor 
that is easily available from many 
sources. We can expect a deluge of dif- 
ferent processors ^1 claiming to be the 
chip of choice. Most of them will use the 
easy-to-design RISC architecture. RISC- 
mania has gotten so crazy that Intel and 
Motorola joined the fray unaware of the 
consequences. 

Doomsday scenario: As soon as more 
than two processors become popular, as- 
sembly language code writing will die. It 
will be in the best interests of program- 
mers to write programs in high-level lan- 
guages that can be potted. This trend has 
been predicted for years, but the small 
numbCT of mass-market platforms and 
memory limitations, combined with 
slow processor speed, have kept assem- 
bler alive. All of these factors will 
change. In chaotic times, uncertainty it- 
self demands high-level language cod- 
ing. “They went broke? OK, I can port 
to something else tomorrow!” This is 
very much a newer, weirder version of 
the desktop computing market of 1977. 

Ask Microsoft, Borland, or any other 
seller of high-level languages; they’ll all 


tell you that the language business, spe- 
cifically C and Pascal, is hotter than 
ever. 'The boys at Symantec are stunned 
by the sales of the Lightspeed products 
that the company acquired. Assembler is 
going down fast. Once it dies, then the 
importance of the individual chip with its 
peculiar instruction set will diminish. All 
that will count will be performance and 
price. Do you see the vicious circle here? 
Tough sledding ahead for Intel and 
Motorola. 

(Meanwhile, I’m waiting to see what 
happens when someone tolls out the chip 
of chips: a bit-slice RISC transputer 
chip with built-in floating point, 
cache, and digital signal processing.) 

Scorn the Users Dept.: I’ve never 
seen a phenomenon quite like this. Last 
year System Enhancement Associates 
(SEA) and PKWare got into a legal bat- 
tle over the use of the .ARC file exten- 
sion. which SEA claimed was its proper- 
ty. SEA invented modern micro 
j^Chiving software. Over time, Phil 
Katz at PKWare developed archiving 
and dearchiving software that many users 
preferred. He also made the stuff com- 
patible with the SEA. ARC format. Soft- 
ware from both companies worked with 
each other’s files nicely. Then came the 
suit. Well, SEA won the legal battle, 
and PKWare was forced to stop provid- 
ing compatible dearchiving sof^are arxl 
couldn’t archive a file with the SEA 
format and the .ARC extension. 

Boy, did this make truckloads of BBS 
sysops steaming mad. Phil Katz went to 
work and developed a system called 
ZIP. A slug of programmers wrote pro- 
grams that converted the tonnage of 
.ARC files into .ZIP files, and now .ZIP 
appears to be the new standard for shrink- 
ing and archiving programs and docu- 
ments. The BBSs around the country 


have simply rebelled against the legal 
action taken by SEA. 'The thinking goes 
thus: “We’re all in this together, and we 
can all profit if someone doesn’t get 
greedy.” SEA was perceived as greedy. 
In my years as a stu^nt at Cal Berkeley, 
I saw riots and boycotts and sit-ins of 
all sorts, but this is the most interesting 
grass-roots boycott movement I’ve seen 
yet. The boys at SEA think it will pass, 
i’m not so sure. My advice to those of 
you who rely on software to shrink and 
archive files: Get a copy of PKZIP. 
(You’ll find it on most BBSs and 
CompuServe.) This is a case where the 
loser of the lawsuit profited immensely 
from the publicity and public senfiment. 
The instigator of the lawsuit seems to be 
temporarily, at least, damaged. Lotus, 
Asbton-Tate, Apple, and other liti- 
gious firms should examine this phe- 
nomenon. 

The Mature Computer User Dept.: 
It was Stan Hayes of Ad Works in Atlan- 
ta who talked me into doing something 
I've resisted for years: adding an unin- 
terruptible power supply (UPS) to my 
computer system. I’m now pleased as 
punch, especially since the thing already 
saved one file during a very short power 
outage caused by a storm. And the next 
time there’s a blackout, I can unplug the 
computer, plug in a ISO-watt lamp, and 
keep the room lit for nearly an hour. 
These things are actually fancy batteries 
with all kinds of power conditioning and 
regulating circuitry. Who needs surge 
protection with one of these babies on- 
line? If you’re nmning a network in rural 
Anyplace, U.S.A., you need a UPS, 
let’s face it. Even without LAN or rural 
paranoia, these things ate generally a 
good idea. I was loatred the Taesung 
(TSi) Industries 3I60H, made by 
Samsung and sold by TSi of Alpharetta, 
Georgia ((404) 664-8944). It’s flawless 
and surprisingly compact. Expect to pay 
$350 to $450 for one of these units. 
Highly recommended. 131 
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1650688 bytes 


You’re looking for a specific piece of 
information on your PC. But you can’t re- 
member which memo, spreadsheet or even 
which file it’s contained in. 

And you’re certainly not about to 


search through each directory, much less 
load and unload every file to find it. 

That’s why we created Magellan® 
The first utility that helps you find your files 
by letting you instantly see their contents as 


■ Apfdatnns supported in SpwdView include Uxus 1-2-3, Symphony®. Manuscript®, A^nda®. Vibrdi%rfect, dBase®. MulUMate®, Micn>soft®Word. WirdSui®. Depiay Write, all ASCII files, plus many more. 
®I969Lotu Development CesponUon. Lotts. I■2•^. Symphwy. Manuscript. Magellan and Agendaare registered trademarfcsof Lotus Oev^opmentCorpontion VfordlVrfect is a registered trademark of Satellite Software 





ard diskbecause 
at wiire looking M 


they appear in your favorite applications. 

Without even having to load the specific 
applications that created the file. 

With Magellan, all you need is a general 
idea of what you’re looking for. 

Because unlike other programs, the 
Magellan Explore function can perform a 
search on a phrase, a topic, an idea or even an 
entire file. Not just key words. 

Then it lists your “found’ ’ files on the 
left of your screen in order of how relevant 

the contents — — 

are to the 
search topic. 

As fast 
as you can 
scroll down 
this list, the 
Magellan 
SpeedView 
function in- 
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The Magellan Explore and SpeedView functions 
let you locate eierything related to a panicular topic and see 
, ,, j. 1 it as it uould appear in its native application. 

stantly displays 

the complete contents of each file on the 
right of your screen, highlighting the relevant 
text for you. 

Using the information is easiest of all. 

Because all it takes is one keystroke to launch 
into the application that created the file, and 
it’ll be loaded and ready to go. 

Or you could use Magellan to gather the your PC. 

Introducing Lotus Mf^llan 


information you choose from several different 
applications (like a 1-2-3® spreadsheet and a 
WordPerfect® memo)' and put it into a single 
file so you can start using it right away. 

Best of all, you’re productive literally 

five minutes 
after install- 
ing Magellan. 
The menus 
are intuitive, 
and every- 
thing you 
need to run 
the program 
is on the 
screen right 
in front of you. Which means that there is 
virtually no learning curve. 

(M 1-800-345-1043 for your free 
Magellan demo kit. Ask for ALI-3593 to 
learn more on why Magellan is the quickest, 
easiest way to access all the information on 
your hard disk. 

That way, 
you can spend 
time working 
with information, 
instead of just 
looking for it on 


With one keystroke, Magellan loads 
the selectedfUe and application, in thiscase l-M, 
so you’re ready to go to work. 



IntemaUonal dBaseandMidliMaieareregisteredtrademarksofAshton''t^Cotporation MirdSurtsaregistfredtrideinarkorMiCTDpnlnifniaUonalCorporaUon Mkrosoft is ■ re^simd (ndmait of Microsoft Corpcntion 





The Speed of 
Lightning 

Keystrokes. Screen 
updates. All virtually as 
&st as the applications 
program. That’s the result 
of REMOrE2'- error- 
checked, data com- 
pressed link. It won't 
ke^ you waiting. 



The Cost-Efficiency 
of Scrooge 

Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2H0ST'“ and 
R2CALL” Buy either. Or 
both. Whatever you need. 
And no more. 



The Flexibility of 
Rubber Man 

R2HOST isn’t snobbish. 
It’ll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a communica- 
tions terminal. R2CALL 
connected with R2HOST 
does give you aii of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica- 
tions program is running. 


The Heritage of CROSSTALK'*’ 

You’d expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We’ve been leaders in PC com- 
munications since the beginning of PC 
communications. 

That’s REM0TE2 ’s frunily tree. And 
it shows. 

Better, more convenient remote con- 
trol for almost any application you can 
think of. Support. IVtoning. Collabora- 
tion. Branch office or home computing 
with a central PC. 

REM0TE2 essentially puts you in 
front of the remote computer. You have 
total control of the keyboard, DOS or 
any applications software. And vrtiat you 
would see on the remote computer’s 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the triplication that's 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one-REMOTE? From the makers of 
CROSSTALK. See your dealer or contact 
us for details. 


REMOFE^ 

CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 


A Division of Dg^iial Cominunicatk>n.H Associatas, Inc. 


o 


RE.M0TE> R>HOST and fPCAa are (ndemaris of Digital 
Conununications Associates. Inc. CROSSTALK is a registered 
irademarfi of Digital Communiratioiu Asaociates, Inc. 
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VIEWPOINTS 


■ JIM SEYMOUR 


The windows test 

f ■ 

DOS is going to stay in charge for some time. But to make up for its shortcomings, we’ve got 

to find a good second-in-command. Can Windows meet the need? Well, maybe. 


P eople with strong views on The Fu- 
ture of Personal Computing often 
get caught up in arguments that fo- 
cus on the wrong issues, or in apples-and- 
oranges comparisons that provide heat but 
shed little light. 

One example of these inapt compari- 
sons is found in the debates over whether 
DOS or OS/2 will be the next-generation 
power-user operating system for IBM 
PCs. The flaw here lies within the ques- 
tion. The issue isn’t really DOS vs. OS/2, 
but Unix vs. OS/2. 

HERE TO STAY DOS is going to be 
around for a long time. The idea that we’re 
all going to wake up some morning soon, 
decide we can’t live with DOS any longer, 
then feverishly clutch OS/2 to our breasts, 
has been thoroughly discredited — in these 
pages and elsewhere. 

Let me set aside OS/2 vs. Unix for an- 
other colunui. Whatever the outcome of 
that battle, DOS is going to remain impor- 
tant and — for at least several years to 
come — dominant. 

What I wonder about is the form in 
which we’ll use DOS. I see DOS undergo- 
ing a metamorphosis. While DOS will 
reign well into the ’90s, it’s not going to be 
DOS as we know it today. It’s going to be 
DOS Plus Something. The interesting 
question is, DOS Plus Whatl 

INEVITABLE INTERFACES Part of 
the change — but only part of it — will be 
the inevitable migration toward graphical 
interfaces. Most “Is DOS Dead?” ana- 
lyses make too much of this: many of us 


neither need nor want graphical interfaces | 
for most of our work . . . at least not at this 
time. 

Few WordPerfect users, for example, 
are ready to give up the clean look and 
snappy performance of their favorite word 
processor just to get pointing and clicking. 
Ditto for users of dBASE, Paradox, 
1-2-3, and many other widely used PC tri- 
plications. 

But I call that migration inevitable be- | 
cause, as more programs appear that were 
designed from the ground up to be used i 
graphically, more of us are going to be se- 
duced by the legitimate charms of the I 
graphical interface. j 

Another deficiency is memory manage- 
ment. Clearly the days of the 640K barrier 
are limited. Now we have so many ways to 
make end mns around 640K — from EMS 
and EEMS memory boards to such control 
programs as Windows/386 and DESQ- 
view, from memory managers such as i8d- 



to-the-Max to hardware workarounds such 
as the All Chargecard — that no one who 
really needs more memory need stay with- 
in that limit. 

The third gap that needs filling involves 
ease of use. As the DOS market has ex- 
panded downward explosively over the 
past 3 years, lots of people who have been 
swept into the PC-compatibles world 
refu% to put up with the stupidities of 
DOS’s command-line interface and 
syntax. 

They’re right, of course: those of us in 
the grizzled-veterans camp learned to put 
up with DOS’s shortcomings only because 
we’re zealots. But personal computing is 
becoming a mass phenomenon, and zeal- 
ots don’t make mass markets. 

So what looks like the winner? 

THE MULTIPANED FUTURE The 

easy choice, the one I want to say will be 
the winner, is Microsoft Windows. I like 
many things about Wiruiows. But even in 
its latest versions, it is still operationally 
clumsy, as well as being a performance 
burden. 

Windows, which — among other fail- 
ures — requires navigation through long 
lists of filenames, falls far short of a true 
graphical interface. And though Windows’ 
performance improves with fast 286 and 
faster 386 PCs, a winning DOS-Plus- 
Something product is going to have to 
work well enough on 8088/8086 ma- 
chines, too. 

Some of the pundits in the industry pre- 
dict 1989 will be The Year of Windows, 
when a critical mass of us succumb to its 
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Call us for a free AnthroCart catalog: 800-325-3841 
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CAT930 

• I6MHZ/C) Wait CPI' Speed- 
Higher Speeds Available 

• On-board DIP RAM— SMB 

• 8038'’ Socket 

• Programmable Bus Speed 

• BIOS Shadowing 

• Interleaved Memors' 

• Realtime Clock w/Battery 

• Expansion Card CEX^Ob 
as’ailable 


Made in U.S.A. 

KT a IBM w tn dt na ro at ISM Coip 


Also Available: 

• Card Cages 

• Backplanes 

• Chassis 

• Rackmounts 

• much more 

H Diversified 
Technology 

112 E. Sate St. • RidgeUnd. MS 39158 
(601) 856*4121 

1 - 800 - 443-2667 


ORCIE 324 ON READER SERVICE CARD 


■ JIM SEYMOUR 


chaims and migrate into the multipaned 
world of the future. 

For some time, I have been positing a 
test as a leading indicator, or early predic- 
tor, of that moment. That test is simple: 
I’m looking for people who’ve begun us- 
ing a mainstream Windows applica- 
tion — say Microsoft Excel, or maybe 
Aldus’s PageMaker, or Microgre^ De- 
signer, or another native, no-choice- 
about-it Windows product — and have de- 
cided that they like the Windows 
environment so much that they want to 
stay inside that world and start searching 
for other native Windows applications to 
round out their basic applications-sofiware 
tool kit. 

I’ve come to know a lot of perfervid us- 
ers of Excel and PageMaker and Designer, 
but not many who’ve decided they want to 
stay in Win^ws. Some use non-Windows 
apps full-screen sometimes, and occasion- 
ally run even mote than one non-lVindoivs 
app at a time, in tiled or overlapped Win- 
dows. But as much as they may like Excel 
or PageMaker or Designer, these “lead- 
ing-indicator users” typically exit Win- 
dows and work in a straight DOS environ- 
ment with their other programs. 

Since those three programs are so 
good — if you don’t like Excel, it’s hard to 
imagine that you have much enthusiasm 
for any business software on the 
PC! — ^you’d think they’d have the effect of 
promoting Windows, pushing people 
along the path toward adopting or trying to 
adopt the Windows world as their world. 

But that hasn’t happened yet. 

Such alternatives to Windows as Desk- 
Mate, DESQview, and VMI386 are inter- 
esting but cany distribution, performance, 
or computing-power liabilities; they’re un- 
likely bets for widespread use. 

So I remain stumped as to what’s going 
to become the winner in that DOS-Plus- 
Something market. 

Clearly, the PC community has become 
a more pluralistic world over the past year 
or so; we support far more diversity than 
we did 3 or 4 years ago. Perhaps that plu- 
ralism will be the answer to the question, 
DOS Plus Wfeir? 

The part I'm certain about is that DOS 
can’t stand alone much longer ... but is 
far too hardy to fall before the likes of 
OS/2. HB 


PC MAGAZINE ■ MAY3 0. 1989 
78 



Not only does Telebit 
make the world’s fastest modems, 
we also endorse your checks. 


If you’re looking for a high-speed, 
dial-up modem that endorses indus- 
try standards and more, check out 
the Telebit® T2500. 

As well as transmitting data error- 
free at a lightning-fast 19,200 bps 
with Telebit’s PEP™ modiilation, 
the T2500 also adds V.32 to its 
' modulation list. That means you can 
automatically use the CCITT V.32 
standard for synchronous or asyn- 
chronous connections. 



So, for large-volume or interac- 
tive transmissions, you won’t 
find a better modem than 
the Telebit T2500. It sup- 
ports all major modem 
standards, and is ideal 
for connecting micros to 
LANs or mainframes. 

Plus it easily handles inter- 
national transmissions. And 
speaks fluently with more dial-up 
modems than any other. 



In addition to the 
industry’s highest data 
rate. Telebit’s multicar- 
rier PEP technology 
makes hang-ups and 
bad line problems a 
thing of the past. 

To find out more 
about the world’s 
fastest modem, call 
1-800-TELEBIT 
today. Or write us at 
1345 Shorebird Way, 
Mountain View, CA 
94043-1329. Phone: 
(415) 969-3800. 


Learn why no one 
gets the message 
through like 
Telebit. 



C 1989 Telebit is a registered 
trademark and PEP is a 
trademark of Telebit Corp. 

MNP is a registered trademark of Microcom. Inc. Other 
product names are trademarks of their respective holders. 
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Some views on why the NEC MultiSync 

There’s a lot more to the new MultiSync'' 3D monitor from NEC 

than meets the eye. Because instead of making one monitor for each 




graphics board, we’ve devel- 
oped a monitor that enhances 



the performance of the modes on 


practically any board. 



With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and 


Computers and Communications 


Copyrighted material 


3D is the new monitor standard. 


CGA. For an incredible maximum resolution of 1024 x 768. 


What’s more, MultiSync 3D is equally compatible with you and your 
workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 


as you can see, there’s even a full 360 degree design. 


The way we see it, MultiSync 3D 




has dramatically raised the 


standards by which all other color monitors will be judged. 
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For literature, call 1-800-826-2255. For technical details call NEC 


Aopia Compuif <nc 


Home Electronics (USA) Inc. 1-800-FONE-NEC. 
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Keep your power at hand, no 
matter where your computer is. 
Master Piece. Remote. 


If you use an IBM PS/2" 
Model 60, Model 80, or 
other PC that doesn’t sit on 
the desktop. Master Piece 
Remote is the perfect power 
center for you. 

Like all our power centers, 
it protects and organizes 
your entire system. What 
makes it unique is its two- 
part design. Its Outlet Strip 
hides behind your desk, 
while its Remote Control 
keeps your power switches 
in easy reach. 

Master Piece Remote 
organizes your power with 
five outlets, a master switch, 
two individual switches, 
and one continually pow- 
ered outlet. 

And it protects your en- 
tire system with heavy duty 
surge suppression and 
noise filtering circuitry, two 
phone jacks for modem/ 
phone line protection, and 
an anti-static nameplate. 

All for just $169.95. 

Call 800-535-4242 or 
212-475-5200 for a dealer 
near you. Orwritetousat 
Kensington, 251 Park Ave. 
South, NewYork, NY 10010. 


KENSINGTON 

Setting new standards 
of performance. 
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VIEWPOINTS 


Adventures 

INCYffiRSRSCE 



Journey through the cyberspace of on-line communications and meet the people who inhabit 
this brave new world. A PC and a modem will take you there. 


I n William Gibson’s Hugo Award-win- 
ning 1984 science Hclion book, Seuro- 
mancer (the ultimate hacker's novel), 
characters in a future world "jack in’’ to a 
parallel reality of “cyberspace.” Some- 
what like the hallucinatory but real worlds 
of the shaman in Carlos Castaneda’s tales 
of the Yaqui Indian sorcerer Juan Matus, 
Gibson’s cyberspace has complex (and po- 
tentially deadly) intersections with the or- 
dinary world of experience. 

CLOSE ENCOUNTERS After many 
months of spending 2 or 3 hours a day 
reading and sending messages on PC Mag- 
Net and CompuServe, 1 have been struck 
recendy by the degree to which intense im- 
mersion in on-line communications 
evokes aspects of the cyberspace world 
that Gibson describes. Just as Gibson’s 
characters encounter one another some- 
times in cyberspace and sometimes in ordi- 
nary reality, one encounters others in the 
on-line world as well as in real life. There 
are even people I’ve encountered almost 
daily for weeks now whom 1 have never 
met — except electronically in the form of 
ASCn text strings. 

If graduate departments of sociology or 
anthropology were on their toes, they’d be 
doing studies of this emerging electronic 
society. It isn’t often that one has an oppor- 
tunity to be a participant/observer in a i^i- 
cally new form of human society. What 
makes it even more interesting, however, 
is that new cyberspace communities like 
PC MagNet’s are almost certain to become 
a normal part of human life as we approach 
I the year 2000. 


Already, electronic information ser- 
vices, electronic-mail systems, and bulle- 
tin boards are in daily use by hundreds of 
thousands of people. In addition to major 
services like CompuServe, MCI Mail, 
Dow Jones News Retrieval, The Source, 
and others, there are hundreds of small 
local bulletin board services for various 
user groups. 

With no more than a personal computer, 
a modem, a telephone line, and software 
like Fort Lauderdale, Florida-based Ga- 
lacticomm’sT/ie Mayor BBS, anybody can 
create a cyberspace domain. And, indeed, 
more and more businesses and individuals 
are doing so all the time. 

Yet all of this is barely the beginning. 
As even more-powerful Ks and commu- 
nications capabilities become more widely 
affordable, large segments of the world's 
population will be able to meet one another 
and exchange information elecUonically in 
cyberspace. 



MEET ME IN CYBERIA? Before the 
end of the next decade, high-school stu- 
dents from the U.S., Europe, China, Rus- 
sia, and maybe even Afghanistan will be 
able to meet in cyberspace through com- 
puter communications. Businesses will 
mutinely rely on international messaging 
and conferencing systems for coordinating 
their sales forces, for corrununicating with 
customers and suppliers, and for monitor- 
ing market trends. 

In fact, the basic pieces are already in 
place for a major explosion in cyberspace 
use. The astonishing speed with which 
digital facsimile transmission has been ac- 
cepted and has transformed the way busi- 
ness is done is an indicator of how rapidly 
things can happen once the time is right. 

What’s more, the stunning success of 
fax has very likely prepared the way for the 
acceptance of modem-based computer 
communications as well. Fax — by work- 
ing its way into the local drugstore, ac- 
countant's office, and lumberyard — has 
awakened even small businesses to the po- 
tential of electronic communications. 

With continued advances in modem 
technology making transmission speeds of 
2,400 bits per second or faster readily af- 
fordable, signs of a major acceleration in 
use are mounting. And, although ordinary 
phone lines are limited by the 19.2-kilobit- 
per-second (uncompressed) upper limit of 
RS-232 communications today, the phone 
companies' promised Integrated Services I 
Digital Network (ISDN) and eventual ft- | 
ber-optic local connections are likely to d 
raise those limits substantially in the fu- I 
ture. I 
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■ WILLIAM F. ZACHMANN 


FORA FORAYS But even the current 
technology is enough to create entire com- 
munities in various parts of cyberspace. 
PC MagNet is typical of these. There, not 
only do more than 50,000 PC Magazine 


readers, writers, and editors exchange 
ideas, information, and opinions about in- 
dustry topics, but they also discuss an 
enormous range of "extracurricular" top- 
ics such as music, philosophy, and poli- 
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tics. CompuServe fomms (or “fora” as 
they are called in cyberspace) cover as 
wide a range of topics as there are people 
willing to participate in them. Whether 
your interest is fine wines, race cars, reli- 
gion, investments, comic books, litera- 
ture, the law, or scuba diving, there is a fo- 
rumforyou. And if you are interested in an 
area for which a fomm doesn’t exist, you 
can probably convince CompuServe to set 
one up, provided there are enough other 
folks willing to use it. 

If you’re a cyberspace traveler already, 
you know what I’m talking about. If 
you’re not, then you are missing out on a 
terrific opportunity to participate in the 
early development of the information age. 

’BVRBS: THE SEQUEL Modem elec- 
tronic-information services are creating lit- 
erally a new dimension of society. The 
communities that form in services like PC 
MagNet and CompuServe are just as much 


■ Whether your interest 
is race cars or religion, 
there’s a CompuServe 
forum for you. 


a part of the future evolution of modem so- 
ciety as were the movements from the 
farms to the cities early in this century or 
the development of the suburbs after 
World War n. The difference is Just that 
the newer communities are developing in 
the cyberspace of digital electronic com- 
munications rather than in the physical 
space of real estate. 

The exciting thing about this latest mi- 
gration, however, is that anybody can par- 
ticipate without leaving the office (or 
home). All that is required for a modem 
cyberspace traveler is a personal computer 
with a modem. And, unlike Gibson’s cy- 
berspace world or Castaneda’s world of 
the shaman, the possibilities of mortal dan- 
ger are extremely small. The risks one 
takes are the more ordinary social risks of 
encountering a new group of people in a 
most novel and unusual manner! 131 
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O ur products speak for themselves. Loud and clear, they say 
“quality, reliability and performance.” For more than 20 
years. Monolithic Systems Corporation has manufactured superior 
computer products for OEMs and corporate end-users. Our ad- 
vanced memory boards, motherboards, and serial port e.\pansion 
boards are designed to meet tbc exacting demands of power users. 
For products that say “quality,” look to MSC. 

JustRAM Memories 

MSC supplies JustR.4M memory boards from 1MB to I6MB per 
slot, builds custom memory subsystems with one gigabyte or more 
of DRAM, and also manufactures individual SIP and SIMM memory 
modules for a variety of standard microcomputers. 

MIcroFrame Motherboards 
.MSC .MicroFrame motherboards are available with 16, 20 or 
25MHz 80386 and 386SX processors, some with the added advan- 
tage of cache, and with up to l6MB of 32 -bit RAM on board. 


Connect I/O Boards 

MSC’s Connect series of intelligent serial port expansion boards 
adds four, eight or sixteen serial ports per board. 

Systems integrators can put it all together using MSC’s new line 
of enclosures as platforms for building high-performance systems. 

.MSC backs its products with some of the best warranties on the 
market: three years on motherboards, five years on memory boards 
and lifetime on memory modules. 

CALL TODAY: 1-800-525-7661 

^^^MonolitKic 
Ty/tem/ ewp 

”050 South Theson Way Englewood, Colorado 80112 
(303) 790-7400 FAX: (303) 790-7118 


MADE IN THE USA * Now authorizing resellers. 

Attention Government Buyers: MSC products are listed on the GSA schedule. 
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LOGITECH MICE 

LogiMouse w/PuSlisher . 95 

LogiHi-RezBusmousef/VewS/ia/je) 82 

LogiHi-RezBusmousew/PaintfWen'S/iapeJ . . , , 92 

Logi Hi-Rez Serial Mouse (New Shape) 82 

Log! Hl-Rez Serial Mouse w/Paint (New Shape) . . 92 


SOFTWARE PUBLISHING 

First Publisher $6! 

First Graphics 7! 

First Choice 8! 

Professional Write 10! 

Professional File 15! 

Professional Plan S' 

Harvard Graphics 251 

Harvard Project Mgr. Ill 34! 


LogiMouse 958 

LogiMouse w/Paint Show 69 

Logi Buss Mouse w/Paint Show 70 

Logi Buss w/Puhlisher 95 

LogiMouse w/LogiCadd 99 

Logi Buss Mouse w/Logi Cadd 99 


WORD PROCESSORS 

Borland Sprint $' 

DACWordB 

Easy Extra 

Grandview ' 

Multimate Advantage II I 

Q&AWrite 

Total Word I 

Volltswriterd 

Volkswriter Deluxe Plus 

XY Write 111+ i 

Webster 

NewWorld Writer II 

Prof. Spell Checker 

New World Thesaurus 

Word (Microsoft) 

Word Perfect 5.0 

Word Perfect Executive 

Word Perfect Library 

Wordstar Pro Pack 5.0 

Wordstar 2000 Plus 3.0 

Wordstar 2000+ Legal 

TRAINING 

Chessmaster 2100 

Chuck Yeager 

Adv. Flight Simulator 

Mavis Beacon 

Teaches Typing 

MS Learning DOS 

MS Flight Simulator 

PC Logo (New Ver.) 

Typing Tutor IV 

DOS 

MS DOS 3.3 

MS DOS 4.01 

PC DOS 3.3 

PC DOS 4.0 


DATABASE 

MANAGEMENT 

AMI 

Ask Sam 

Clipper 

Data Perfect 

dBase IV 

dBase IV LAN 

DB-XL Diamond 

Foxbase386 

Foxbase Plus 

Gender 

Nutshell Plus 

Paradox 3.0 

Q&A 

Quicksilver Diamond ... . 

R:BaseForDOS 

Rapid File 

Revelation Adv. 

VP Expert 

VP Info 


Sideways 

Spinwrite 

SQZ Plus 

Superkey 

Tops Flashcard 

Tops IBM 

Turbo Assembler DBugger . 

Unlock Game Master 

Unlock Masterkey 

Who What When Where .. 

XTree 

XTree Professional 

XTree Networking 

ACCESSORIES 

Copy II 

Option Board Deluxe 

MS Mach 20 Memory Plus . 
MS Mach 20 Baseboard . . . 

Masterpiece 

Masterpiece Plus 

Summasketch 12x12+ .. 
Summasketch 12 x 18 


1 DIR Plus 

Allways 

Brooklyn Bridge 

Carousel 2.0 

Copy II PC 

Copy II Option Board . . 

Copywrite 

Corefast 

DBFast 

Desqview 

Direct Access 

Disk Optimizer 4.0 

Disk Technician 

Disk Technician Adv. .. 
Disk Technician Plus . . 

DS Back-Up Plus 

Eureka 

FastbackPlus 

Formworks w/Fill& File 

Fastrax 

Grasp 

H-Test Format 

KeyworksAdv 

Laplink + 

Mace Gold 

Mace Utilities 

Microsoft Windows 286 
Microsoft Windows 366 
Norton Commander . . . 

Norton Advanced 

Norton Editor 

Norton Utilities 4.5 ... 

OrgPlus 

Org Plus Adv 

PC Fullback 

PC Tools Deluxe 5.0 

Print Q 

Right Writer 

Sidekick Plus 


MONEY MANAGEMENT 

Dollars & Sense 

w/Forcast $91 

Tobias 

Managing Your Money 5.0 .114 

CAD & ENGINEERING 

Auto Sketch $57 

Design CAD 143 

Generic CAD Level 3 155 

Generic CAD 3D 

Solid Modeling 179 

Math CAD 199 


DISKETTES 

Maxell 3V^ DS/DD (100) 

3V^ High Density (100) 

5'/4 DS/DD (100) 

5*/4 High Density (100) 

Sony 3'/^ DS/DD (100) 

3V^High Density (100) 

574 DS/DD (100) 

5y4 High Density (100) 
Polaroid 

DS/DD (Case) 

HD/Data Rescue (Case) 


No Charge for VISA and Mastercard 
We Do Not Charge Your Card Until Your Order is Shipped 
You Pay The Ground Shipping 1-10# S6.00; 11-20# $10 00 
(Except Alaska & Hawaii), We Pay the Air Difference 
Free Air Applies ONLY to Orders Over $100. 

All products (including DOA's) carry manufacturer's 
warranties only. We do r>ot honor guarantees, 
rebates, Inal period privileges or promotional 
programs offered by manufacturers a 


No APO. FPO. or mterrtational orders please 
Call Before Submitting P.O.'s. Ask for 
NatlonsI Accounts. 

Personal and Company Checks Will Delay 
Shipping 3 Weeks 

Prices. Terms & Avalabilily Subject to 

Change Without Notice 

Add S^forC.O O Orders 

No returns on misordered or opened products. 

We Do Not Guarantee Machine Compatibility. 





$215 


Microsoft PC Works 

$88 


«179 


Microsoft Windows 286 

*59 


COMMUNICATIONS 

Carbon Copy Plus $106 

CompuServe 

Subscription Kit 19 

Crosstalk XVI 87 

Crosstalk Mark IV 109 

Direct Access 47 

Magic Mirror 53 

Mirror III 49 

PC Anywhere III 62 

Procom 4- 45 

Remote 2 87 

Smartcom II 79 

Smartcom ill 136 

NETWORKING 

ANW/2862.12 $1745 

ELS II 899 

SFTNW 286 2.12 2975 

Novell Call 

MICE 

PC II Mouse w/Paint 

(Buss or Serial) $81 

PC II Mouse w/Autosketch 

(Buss or Serial) 97 

Omni Mouse 42 

Microsoft 

Buss Mouse 1.0 95 

Serial Mouse 1.0 95 

Buss Mouse w/CADD .109 
Serial Mouse w/CADO . . . 109 
Buss Mouse w/Windows . . 125 
Serial Mouse wAVindows 1 25 

0 i 


INTEGRATED SOFTWARE 

Enable OA $467 

Framework III 409 

MS Works 88 

Smart Software System ... 454 
Symphony 409 

LANGUAGES 

MS Basic Compiler $176 

C Compiler (Microsoft) .... 266 
Cobol Compiler (Microsoft) 531 
MS Fortran Compiler 4.0 ... 266 

Lattice C Compiler 265 

Lucid 3D 55 

Macro 

Assembler (Microsoft) 89 

Pascal 

Compiler (Microsoft) 179 

Plan Perfect 186 

Quick Basic 4.0 59 

QuickC 59 

Ryan McFarlan Fortran 375 

Ryan McFarlan Cobol 579 

Turbo Basic 62 

Turbo C 88 

Turbo C Pro 147 

Turbo Pascal 5.0 88 

Turbo Pascal Dev. Library . . 228 

Turbo Pascal Pro 152 

Turbo Prolog 88 


DESKTOP PUBLISHING 

Adobe Illustrator/ 

Windows $329 

Newsmasterll 38 

PagemakerS.O 459 

Publishers Paintbrush 132 

Publishers Type Foundry . . . 227 

Ventura Publishing 479 

Ventura Publishing Pro 358 


PROJECT MANAGEMENT 

Microsoft Project 4.0 $295 

Superproject Expert 408 

Timeline 3.0 349 


SPREADSHEET 

Cambridge Analyst .. 


GRAPHICS 

Deluxe Paint $80 

Designer 399 

Draw Plus 229 

EGA Paint 61 

Freelance Plus 299 

Gem Draw + 159 

Microsoft Chart 3.0 234 

News Room Professional ... 23 

PC Paintbrush + 69 

Printmaster Plus 28 

PrintShop 32 

Publishers Paintbrush 132 

Publishers, Type Foundary 227 

Timeline 3.0 349 

VPGraphix 56 


$88 


HAL 

Lotus 1-2-3 Ver. 2.01 . 

Lotus Agenda 

Lotus Manuscript . . . 

MS Excel 

MS Excel/Mach 20 Bundle 620 

MS Multiplan 4.0 116 

Quattro 148 

Supercalc 5 305 

Twin Advanced 62 

Twin Classic 32 

VP Planner 47 

VP Planner Plus 112 


ACCOUNTING 

ACCPACEasy 

ACCPACBPI 

Bedford Accounting . 

DAC Easy Accounting . 

DAC Easy Bonus Pack . 

DAC Easy Payroll . . 

One Write Plus Master 2.0 117 
One Write 

A/R, A/P, Payroll 117 ea. 

Peachtree II 142 

Quicken 26 

Time Slips 69 

TimeSlipslll 108 

TimeSlipsAcctLink 43 
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PC/386 

16 MHz. 1024K Memory, 
200 Watt Power Supply. 
Enhanced Keyboard. 
1.2 MG Floppy Drive 


*1878 


System w/1.2 Floppy & 40 MG Drive ... $2285 


Pictured Below PC 368 


Pictured Above PC 286 Turbo 


Pictured Above PC XT Turbo ♦ 


PC/XT TURBO 

10MHz, 640K Memory, 150 Watt Power Supply. 

Keytronics Style Keyboard, 1-360K Drive. 

AT Style Case. Mortographics Card w/parallel 
Printer Port. Clock Card w/Serial Port, 
Mono Monitor w/Swivel Tilt Base 


PC/286 TURBO 

12 MHz, 1024K Memory. 

200 Watt Power Supply. 

1.2 MG Floppy Drive. 

Enhanced AT-Style Keyboard. 

EGA Monitor. AT Multi 1/0 Card, EGA Card 




*1710 


System w/2 Drives 

System w/1-20 MG Drive 
System w/1-30 MG Drive 


System w/1.2 Floppy & 40 MG Drive .... $2090 


COMPUTERS 

PC/XT Turbo 

PC/XT 640K1 Drive 

PC/XT W/640K& 2 Drives 

PC/XT W/640K SI Drives 20 MG ... 
PC/XTW/640KS1 Drives 30 MG 


MONITORS 

MITAmPerMonitorW/SWTilt 

MIT Color Monitor 

MIT EGA Monitor 

MIT VGA Monitor 

DISPLAY CARDS 

UIT Alltel SiKitcb EGAPatd 


MIT I/O Serial Clock . . 
MIT I/O Serial-Parallel 

MIT AT Multi I/O 

MIT XT Multi 1/0 
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COMPUTERS 

Amstrad 

PPC 640-2 

AST 

Bravos 

Bravo 45 

NEC 

Multispeed EL II 

MuttispeedHD 

Toshiba 

T-1000 

T-1200F 

120OFB 

T-1600 

T-3100E 

T-3200 

T-5100 

T-5200 

Zenith 

Supersport 20 

Supersport 286 

MONITORS 

Amdek210A 

410 

NEC 

Multisync 2A 

Multisync 3D 

Multisync Plus 

Multisync XL 

Monographic System . . . 

Otherwdels 

Princeton 

Ultrasync 

Ultrasync 16 

Max 12 

Maxis . 

Samsung 

Mitsubishi 

Diamond Scan 12" 

Diamond Scan 16" 

Zenith 

1490 

NETWORKING 

NOVELL 

Altec Passive Hub 

AQUiLASPortActiveHub . 

AQUILAArcnetCard 

SMC Mdl 130 Arcnet Card . 

SCANNERS 

Complete 400 

Full Page 

Half Page 

TERMINALS 

WyseSO 


DISK DRIVES 

Bernoulli Box 
10 Meg 
20Meg 

40 Meg 

Beta Ext, 20 MG .. 

Betalnt.20MG 

SedQate 

20 MG w/Seagate Controller 

25M40MG 

30M6V5HT 

40MGw/Controller 

Other Models 

Teac1.2MEGAT . 

Floppy XT 

Toshiba 

3.50r720K 

3,5Dr1,4MB 

BOARDS 

AST 

Hot Shot 

Rampage 2/256K .. 

Rampage + 286 

Rampage 2/286/512K 

Ram Vantage 

Six Pack Plus W/384K 

AT Rampage W/512K . . 

VGA Plus 

Other Models 

ATI VGA 

VGA256K 

EGA Wonder 

Hercules Color Card 

Graphics Card Plus 

Incolor 

Intel 80287-6 

80287-8 

80287-10 

80387-16 

8087-2 

Above Board Plus 

Inboard 386 PC 

Inboard 386 AT 

Multisync 2A 

Multisync 3D 

Orchid Designer 800 

Pro Designer 

Pro Designer + 

Tiny Turbo 

Twin Turbo 

Other Models 

Paradise 

Autoswttch 350 

Autoswitch 480 

VGA+ 

VGA + 16 

VGA Professional . , . 
Video-7 

FastwriteVGA 

VGA 


Alps 

Allegro 

Other Models. 

AST 

Turbo Laser . . . 
Brother 
HL-8E Lazer 

HR 40 

M-1109 . . 

Other Models . . 
Citizen Printers 

120D 

1800 

Other Models. . 
Diconix 150 
Epson Printers 
FX850 
FX1050 , , 

LQ500 

LQ850 

L01050 

LX800 

Other Models 

Hewlett-Packard 
DeskJet.. 
LaserJet 110 
Laser Jet Series II. 

PaintJet 

Scan Jet 


ACCESSORIES 

Computer Tool Kit 

Disk Bank w/Lock 

Joystick 

Keyboard Drawer 

Curtis 

Anti Static Mat 

Ruby Plus 

Ruby Surge Suppressor 

TARGUS 
LAPPAC Portable 
Computer Case 

FAX MACHINES 

AvatexEFAX88 

Brother 150 

Canon 

Faxphone 8 

Faxphone 15 . . 

Faxphone 20 .... 

Faxphone 25 

NEC Multifax 

Multifax 2 

Sharp UX 80 


HARD CAROS 

20 MG 

40 MG 

HST9600 

Passport 20 

FAX BOARDS 

Complete 


9600 

Communicator 

MODEMS 

Anchor 1200 B w/software 

1200 EXT 

2400 B w/software 

2400 EXT 

Hayes 

1200 

12006 

2400B 

2400 EXT 

Prometheus 
1200B w/Software . 

2400Bw/Software 

2400G 

US Robotics 
Couner2400. . 

Courier 24{^E (MNP) .. 

HST9600 

SPORTSTER 2400 B 
^ w/software 


Keytronics 

KB5151 
KB5153 . 
KB 101 Plus 


FREE 

AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 


HARDWARE 


WithVM/^6 Multitasking, 

Each DOS Stands Alone 



Unlike multitasking environ- 
ments which force eadi task to share 
one copy of DOS, VM/386 ' is the 
only 3^ control program which 
provides complete task independ- 
ence. With our virtual machine 
architecture, designed specifically 
for the 80386 microprocessor, you 
can even crash and reboot an ap- 
plication — ^without affecting any of 
the others. Richard Eckhouse of 
IEEE Computer said “Unlike 
other such systems, VM/386 not 
only works well, but seems to be 
unbreakable.” 

Each virtual machine is just like 
a stand-alone PC, complete with its 
own copy of 
PC-DOS or *e«as6nxesscrsi^ 
MS-DOS 
(the real 
thing, mind 
you, not an 
imitation). So 

each virtual machine in your 
multitasking environment gets its 
own terminate-and-stay-resident 
(TSR) programs, AUTOEXEC, 
and CONFIG files. 

As Namir Clement Shammas 
said in our Byte review: “VM/386 
provides you with excellent control 
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for adjusting the performance and 
operation of each virtual machine.” 

VM/386 gives you other kinds 
of flexibility, too. You can set 
I/O privilege level and interrupt 
priorities so multiple devices 
can be run simultaneously and 
efficiently. You can adjust the 
amount of memory used by 
each application, including 
extended and expanded 
memory. VM/386 even 
eliminates “RAM cram,” 
because you load each appli- 
cation in its own virtual machine. 

And, most importantly for any- 
one trying to control complicated 
systems, you can adjust time 
slices down to the milli- 
second level. Developers 
are using this feature to 
update virtual machine 
performance “on the fly.” 
Another significant capability 
of VM/386 is the ability to run 
graphics and communications 



programs full-time in the back- 
ground. VM/386 supports MDA, 
Hercules, 

EGA, and 



VGA. It 
runs Novell, 3COM, 
and IBM Token Ring 
networks, and micro- 
to-mainframe communications. 

Why wait for a “new” operating 
system, and its inevitable compati- 
bility and “first-release” prob- 
lems? With VM/386, 
it takes only a few 
minutes to set up a 
fuUy-configurable , 
DOS-compatible 
multitasking envi- 
ronment on your 
386. 

Call today: IGC, 

4800 Great Amer- 
ica Parkway, Santa 
Clara, CA 95054 
Telephone : 408-986-8373 , or call 
Toll Free: 800-458-9108 

CIRCLE 210 ON READER SERVICE CARD 







VIEWPOINTS 


■ STEPHEN MANES 

Any my now: 

ENGINES 

OF THE FUTURE 



There’s nothing like buying a highly touted ‘ ‘platform for the future’ ’ — especially if the 
platform rusts out before the future arrives. 


^ iT’m looking for a vehicle,” Dad 
I told the salesman at Hondler Mo- 
JLtors. “What's the story on this 
one?” The Chivey Gorp that Dad was 
pointing to had the lowest sticker price in 
the place — and was still no bargain. 

“Good transportation,” the salesman 
said disdainfully. “All new this year, 
bumper to bumper. ” 

Dad went over and opened the hood. 
"New? This is the same underpowered 88 
cube engine you've had for years!” 

“Look closer. It's actually a super 86. 
Extra valves,” the salesman puffed. “Six- 
teen instead of eight . ” 

“So that’ll do what?” Dad snorted. 
“Make it go 56 mph instead of 55? And 
the body's narrower than it used to be. I 
could never get this fat butt of mine in. ” 
“Easier to park.” The salesman 
smirked. “But when you get down to it, 
you’re absolutely right — the Gorp is not 
state of the art. Come take a look at our 
new line of III cars. Here’s our Chive-au- 
laitlll.” 

“Looks like one of last year’s mod- 
els — what was it, the Luger, the Daisy, 
the Spud Pistol? — only smaller,” Dad 
jested. 

“Downsizing is a reality we all have to 
live with,” the salesman sniffed. “But this 
III car is different in every possible way.” 

My father rolled his eyes and cracked 
the hood. “This has the same lousy 286 
motor that’s been around for years.” 

BUILT-IN OPTIONS “But it’s driving 
a whole new platform for the future. First, 
I look at this sticker: lots of options ate built 


right in. Last year, a temperature gauge 
was an extra-cost option; this year it's | 
standard. Last year we charged extra for 1 
the map light; this year it comes in every III ' 
we sell.” 

“Thrilling.” Dad said impatiently. 

“That’s just the beginning.” The sales- 
man reached into the car and tugged at the 
steering wheel, which came right off. He 
held it up like a trophy. “Modularity. 
That’s the vision. Every available option 
just snaps in. You can customize it exactly 
the way you want. If you change your 
mind, you can make adjustments in sec- 
onds. You don’t need a wrench. You don’t 
need a screwdriver. ” 

“And neither do the guys who swipe 
parts,” Dad retorted. “How often do I 
change steering wheels, anyway?” 

“That’s not our real selling point,” said 
the salesman, unruffled. "This is.” He 
opened a little flap on the rear deck. 

“What is it?” Dad asked. 



“The Macro Connection Link.” The 
salesman beamed. “MCL. There’s anoth- 
er socket up front and two more inside. ” 

“What does it do?” 

An MCL brochure magically appeared. 
“All the details are here. In the future there 
are going to be only two kinds of cars: 
those with MCL and those without it.” 

“But what’s it for? What good is it?” 

“I’m sure you realize that Generic Mo- 
tors has one of the largest R and D opera- 
tions in the free world. The MCL means 
your car is ready to hook up to any new de- 
velopment that comes out of the labs.” 

“Like what?” 

“The only limit is imagination.” He 
pointed to a picture of an impending head- 
on collision. The Chivey III had high-tech 
rays flashing out from it. ’ 'This is a special 
superconducting magnet that repels on- 
coming cars in the event of a collision. 
Without MCL, you’d never be able to add 
it to your car. With MCL, you’ll just hook 
right into the new technology.” 

Dad whistled. “Now that really is 
something. How much does that cost?” 

“Impressive, huh? My kid calls it Star 
Wars.” 

“How much?” 

“Still in the labs. I’m afraid.” 

Dad frowned and looked down at the 
brochure. “What’s this? Wings?” 

The salesman beamed. “Imagine rush- 
hour traffic. Our Aero III module will take 
you from zero to 60 feet up in 20 seconds. 
But not with low-end models like the 
Gorp. It will only plug into the MCL.” 

“You’re telling me this gutless 286 will 
be able to generate enough power to fly?” 
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“Well, that’s not guaranteed. You 
might need one of our 386s for acceptable 
performance.” 

“But 1 could plug that in later on. It’s 
modular, right?” 

“I think you misunderstood. The en- 
gine is definitely not removable. That’s 
why we suggest you consider the bigger 
models if you’re thinking about something 
like the Aero down the road.” 

“Is this Aero thing available now?” 

“It’s in the experimental stage. But I 
suspect you’ll be seeing it before the turn 
of the century.” 

"The turn of the century! That jalopy 
will have rusted through by then!” 

“Not if you have our MCL-based ion- 
generation rust protector.” 

“What will that do?” 

“It will bathe your car in an invisible 
shield of ions that will prevent rust before it 
even starts.” 

“How much will that cost me?” 


“When we bring it to market, you can 
bet it’ll be highly competitive. ” 

“Look,” Dad growled, “what can this 
MCL do for me right now, today?” 

“It protects your investment in automo- 
tive technology from becoming obsolete. ” 

“Speak English. What plugs into these 
MCL outlets, anyway?” 

‘ ‘There are dozens of MCL options. Ra- 
dios. earphones. Digital clocks. And with 
MCL, you can use them all at the same 
time without degrading performance!” 

”1 can get those on any car and they al- 
ready work just fine all at once. Are these 
cheaper, or what?” 

The salesman coughed. “1 believe 
you’ll find them fairly priced, considering 
their value.” 

“In other words, expensive.” 

The salesman gagged. “Uh, yes.” 

It was pretty much the same at the 
Kieutzer and Dorf showrooms. You could 
get the old low-end cars they’d been churn- 


ing out for years, or “Cars of the Future” 
with something called “FICA.” 

As far as Dad could figure, FICA was 
just like MCL, except you could plug in 
the digital clock or radio, or even the spark 
plugs, from your old trade-in. But nobody 
was actually doing that, in part because 
dealers found it was tough to sell used cars 
with big holes in their dashboards, and in 
part because you had to get on a waiting list 
to order FICA cars — they weren’t avail- 
able just yet. 

So Dad ended up with a car that looked 
exactly like his old clunker. The Chopstick 
is dependable and so cheap Dad could af- 
ford a hot 386 engine — after all, it came 
from Taiwan. 

Dad doesn’t seem to be teal worried that 
his trade-in value will be affected by Cars 
of the Future. But he is a litUe concerned 
about rumors that standard equipment on 
next year’s Chopstick will include a mon- 
ster 486 under the hood. OS 


Menus for WordPerfect 


The Perfect Addition 

If navigating the function key jungle of 
WordPerfect is more than you bargained for, 
let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have ea.sy acce.ss 
to WordPerfect commands from a pop-up, 
pull-down menu interface. 

Powerful customization features let you 
tailor the menu to your needs; even add your 
own custom macros! Then execute them 
using familiar pull-down menus, highlighters, 
and shortcut keys. Or, if you prefer, use your 
Microsoft Mouse or compatible. Get more 
from WordPerfect versions 4.1 through 5.0 
with The Perfect Addition. Ask your dealer or 



Th(/ to use pop-up menu for WordPerfect, h'eatures include 
a repeat key. a pop-up nference window for commands and 
maenjs. shortcut keys for easy selection, and selectable hot keys. 

APPLAUSE To order direct, call loll free 

SOFTWARE 1 - 800 - 544-2049 


VISA/MasierCard/COD accepted 

order direct today! Just $54.95 plus S4.00 s/h. fo box 4104 • Salt Lake city, ut «4i to • ihoi ) 5964)091 

CIRCLE 142 ON READER SERVICE CARD 
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POWBUOOLSm 

TKTHHOWCUSS. 



You’re paid to think. 

Sure, you play many important roles 
for your company. But most important, it’s 
the way you think that’s taken you this far, 
this fast. 

One way to get a little farther, a little 
faster, is to consider making the NEC Power- 
Mate® 386/20 and PowerMate 2 part of your 
corporate climb. Because both help you do a 
faster, more thorough job of working and 
thinking. 

The PowerMate 386/20 is the one for 
sophisticated users with advanced applica- 
tions. It’s got the muscle and speed 
(20/8 MHz) to work with all off-the-shelf 386 
software, including Windows/386r UNIX® 
and XENIX? The power, storage and 
memory (up to 16 MB) to function as a file 
server. And add any one of a broad range of 
peripherals and you’re ready to tackle 


CampiMn I 


complex financial modeling, engineering or 
designing, as well. 

The PowerMate 2 was bom to acceler- 
ate your climb to the top. It’s expandable. 

It’s 80286-based and runs at 10/8 MHz. And 
it handles the day-to-day chores by deliver- 
ing more than enough memory (up to 10.6 
MB) and storage to breeze through spread- 
sheets, project management, even desktop 
publishing. 

Natui^y, both power tools are part of our 
complete family of compatible, top-quality 
PCs. All backed by a $22 biUion company. 

To learn more about power tools for the 
thinking class, call us at 1-800-NEC-INFO. 

(in Canada, 1-800-343-4418). You’ll be 
making a call that 
shows you’ve 
really done some 


NECInfoniuiwnSysieini, Inc., 1414 MuuchutetuAve.. Dept. 1610. Boxborough.MAOI719 

SaA«mc>iaip(imn>B<4ThneDGfif4iict.lDC. FbMcrMaKHaietiMcivdtndefiiaAafNECCocponiM Windiiw$/384U*ua<kiMriiHidXENlXiiiRtiMMcdtndei^^ UNIX uiRgmeRdindcfliut of AT&T 
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A Perfect Defense Doesn’t 
Have Ib Cost Billions 


From the man who wrote the book on data recovery 
comes the premier software defense against data 
loss. Mace Gold offers 17 programs to help safe- 
guard your data and keep your hard disk running 
reliably and efficiently. 

On guard with Mace Gold you have, foremost, 
Mace Backup, a fast, convenient, fail-safe way to 
save and restore hard disk data. Remedy stands in 
reserve, ready to find and automatically fix the 
inevitable weak spots on your disk before they can 
threaten valuable files. POP, our power-out protec- 
tion software, can carry you past brown-outs, black- 
outs and keyboard lock-ups. And Vaccine stands as 
a final line of defense against “bombs” “viruses” 
and the odd “trojan horse” 

No defense is perfect if it can’t recover, and Mace 
Gold provides what you would expect, the best data 
recovery there is. UnDelete and Unfbrmat offer 
flawless recovery of deleted files and entire disks. 
TkxtFix and dBFix go beyond simple ASCII 
retrieval to automatically find and rebuild lost, corrupted 
or damaged word processing and dBase files with- 
out losing precious format information. And now 


there’s MUSE, a sector editor intelligent enough to 
teach you, and packed with enough recovery power 
to resurrect the “deadest” of disks. 

Of course, the best defense is still a strong of- 
fense, and Mace Gold gives you just what you need 
to keep your system moving fast and efficiently. 
With fast disk caching in regular, extended or EMS 
memory, quick and reliable file consolidation with 
UnPrag, and directory sorting and squeezing, Mace 
Gold can minimize wear and tear on your disk— 
and your fighting spirit. 

For all this, PC World awarded Mace Gold “Best 
Buy’.’ This signifies an exceptional balance of features, 
performance, ease of use, and price when evaluated 
against the competition under 
everyday working conditions. 

Add the benefit of having a 
company that specializes in 
recovering the unrecoverable 
working for you, and you’ll 
never find yourself having to 
think the unthinkable about the 
safety of your precious files. 




400 Williamson Way Ashland, OR 97520 
(800) 523-0258 • (503) 488-2322 
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For price, versatility, and sheer power, 
the 80386 microprocessor, more than any 
other chip, fulfills today’s expectations 
and leaves plenty of room for the de- 
mands of tomorrow. PC Magazine’s 
editor-in-chief Bill Machrone explains 
the magazine’s backing of the best 
microprocessor yet — and why there’s 
no reason left to look elsewhere. 
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■ 80386 DESKTOP PCs 


As you read this, let's join in a moment of 
silence for a dear, departed friend, gone 
before his time. It wasn't easy for the little 
guy, bom, as he was, brain damaged. But 
he and millions of similarly afflicted breth- 
ren enriched our lives despite their tragic 
limitations. They nearly overcame the 
odds. But in the survival of the fittest, the 
inevitable happened. They were pushed 
aside — killed, as it were, by their own par- 
ent, Intel. Yes, the sad little 80286 never 
stood a chance. 

Even as I write these words, however, 
thousands of 286-based machines are be- 
ing purchased, many of them from the ad- 
vertisements in this magazine. We’ve 
risked hecoming tiresome as we repeat the 
litany: don’t buy a 286-based machine. 

Sure, the 286 did a lot of good comput- 
ing for us. The original PC AT finally ele- 
vated the IBM standard into the realm of 
true 16-bit computing. It showed us what 
protected mode was all about. It proved 
that 8 bits were not enough for seemingly 
mundane I/O operations. It recalced our 
spreadsheets in one-third the time the old 
}^s took. But that was then; this is now. 

In last year’s August issue, the cover 
read “Why You’ll Never Buy Another 
286.” That epitaph, you may know, 
touched off a hue and cry from readers and 
vendors alike. Readers claimed that we 
were too blinded by performance and too 
eager to get them to spend big bucks. Ven- 
dors claimed that we were unrealistic, that 
286 machines were their biggest sellers. 
We in turn responded that it was OK to buy 
286 machines back when we didn’t know 
any better, but now it was like throwing 
goal money after bad. 

FOIST NAIL DKIVES HOME One nail 
in the 286’s coffin is the 80386SX. This 
past January, Intel made dramatic price 
cuts in the 386SX. The debates continue 
over why the chip maker actually made the 
cuts and the nature of the 386SX’s real role 
in the market. 

Some claim that sales of the 386SX 
were so bad that Intel had to resort to fire- 
sale prices. Others say it was time for Intel 
to go after Harris and AMD (the 80286 
licensees) in a big way. 

At the SX’s original pricing, it couldn’t 
have been a success. There Just weren’t 
enough reasons to turn away from the 286, 


and it didn’t lend itself to a new tier be- 
tween the 286 and 386. But the SX’s new- 
ly aggressive pricing is a success. Several 
compatibles vendors have already made 
plans to become 386-only manufacturers. 
The bottom-of-the-line machines will 
sport 386SX chips, with full 32-bit 386 
machines at the high end. 

PC Magazine columnist Will Zach- 
mann calls 386SX chips “the castrati of 
computing," referring to the power of the 
32-bit chip’s being cooped up in a 16-bit 
package. In the market, however, it’s 
working out a little differently. Whatever 
the reasons for the price cuts, the bottom 
line is that you can build a 16- or 20- MHz 
386SX-based machine for essentially the 
same price as a 286-based machine. As the 

Way back in 
1987, editor Biii 
Machrone 
was ai ready 
caiiing the 286 
chip “brain 
damaged.” 


386SX price drops closer to that of the 
286, precious few differences remain be- 
tween a high-end 286 and a 386. 

So why would you want a lesser, older 
chip? Yes, the 286 tuns OS/2, but by the 
end of the year there’ll be a 32-bit version 
of OS/2. Next year. Presentation Manager 
goes 32-bit. By then, OS/2 applications 
will be plentiful. And you’ll be throwing 
rocks at your 286-based hardware because 
the benefits of running PM-based software 
on the 386 will immediately be apparent. 

AN EARLY BIOPSY PC Magazine has 
been heralding the demise of the 80286 
since my column in early 1 988 (“80286 
R.I.P.,’’ January 26, 1988), but my un- 
love affair with the 80286 goes all the way 
back to summer 1987. At Microsoft’s fust 


OS/2 Developer’s Conference, when I 
called the 286 brain damaged, the descrip- 
tion drew applause from most of the audi- 
ence and apoplectic looks from the Micro- 
soft table. 

My comments simply reflected the hard 
reality that the 386 is a far better chip for 
both today’s and tomorrow’s computing. 
The examples I gave at the time still apply: 
the 286 has no inherent way to switch from 
protected mode back to real mode; instead, 
the switching must be done by external cir- 
cuitry that actually resets the chip without 
losing the work currently in memory. The 
switch can also be made by the keyboard 
controller, itself a low-powered micro- 
processor that can be programmed to seize 
control of the 286 as it resets. This is a 
kludge — which, in engineering parlance, 
is no compliment. The 286 further limits 
you to running one real-mode (DOS) task 
or multiple protected-mode (OS/2) tasks. 

The 386 would also seem to be infinite- 
ly better suited for today by allowing mul- 
tiple DOS sessions in virtual 86 iraxle. In 
truth, virtual 86 mode has been difficult to 
harness by operating system designers, 
who want to deliver mote than purely inde- 
pendent EXDS machines running on one 
chip. Users want interprocess communica- 
tions in the form of a shared file system, 
clipboard, and messaging. In some ways 
virtual 86 mode provides too much isola- 
tion and not enough centralized control. 
As a result, the leading 386-specific soft- 
ware programs — Microsoft Windows/386 
and DESQview 386 — don’t use it. 

The 386 makes up for the difficulties of 
using virtual 86 mode by offering compre- 
hensive memory-management capabilities 
that are utterly lacking in the 286. It allows 
fairly sophisticated remapping of memory: 
a major convenience in getting various 
drivers, network monitoring programs, 
and memory-resident programs out of the 
640K that you want to use. Today’s multi- 
tasking operating environments, in fact, 
rely lieavily on the 386’s memory manage- 
ment to work their magic. So do memory- 
mapped devices like the Weitek math co- 
processor chip set. 

Finally, for those of you who thought 
that the 286’s 1 6MB address space was go- 
ing to be enough, it isn’t. Even if you don’t 
have that much real memory in the system, 
the 386 has comprehensive virtual-memo- 
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The 486 : All That Power WITH 


No Place TO Go 


You may wonder why PC Magazine has 
devoted all this space to 80386-based 
PCs when 80486-ba$ed PCs are just 
around the comer. After all, the rumor 
mill is buzzing over Intel's latest attempt 
to put a mainframe on a sliver of sil- 
icon — and has been since soon after the 
first 80386 was announced. Many of 
diose rumors are pretty solid by now. But 
don't hold your breath. 

What you might've heard is that Intel 
won't be shipping 486s until well into 
1990, and PCs built around the new pro- 
cessor certainly won't be available be- 
fore then. Less known, however, is that 
when these are available, most PC users 
won't be able to take advantage of, or 
even afford, the new generahon of PCs. 

TIiE486'SFUJSaDE Thehottestm- 
mor of all is the speed of the 486. If you 
think that a 23- or even 33-MHz 386- 
based PC is fast, think again. Word is 
that the 486 is designed to run as fast as 
60 MHz, roughly twice the current maxi- 
mum speeds that 386 processors can 
maruige. There's mote: because no in- 
struction is expected to require more than 
one clock cycle for the 32-bit 486 to exe- 
cute (a 386 ordinarily takes one to three), 
a 33-MHz 486-based PC will tun the 
same program about three times as fast as 
a 33-MHz PC powered by a 386 proces- 
sor. 

The 80486 will also increase process- 
ing speed by ittcluding an on-cidp static 
RAM cache; the 386 reqitites dte exter- 
ttal 82385 controller artd separate static 


RAM to accorrtplish the same thing. The 
486's internal capability will improve 
perfonrratrce by saving tte dtrte teqtrired 
to access off-chip RAM cache facilities. 

Arrd if you want even more speed, Itr- 
tel is developing the NIO version of the 
486. While the so-called RISC (reduced 
instruction set computer) version won't 
be FC-compatible, it will tun three to 
seven times as fast as a startdard 486 be- 
cause it contairrs a stttaller irrstructirm set. 

BUT HOW HEIDVANT? With these 
capabilities, however, come the inevita- 
ble questions regarding the relevattcy and 
practicality of the 80486. It's widely be- 
lieved, forexattqrle, that the 486 will add 
the ability to simulate multiple 286 pro- 
cessors in protected tttode, aiding in serv- 
er-to-server network commurrications 
and truuring multiple servers on one PC. 
(The 386 can simrdate multiple 8086 pro- 
cessors.) But realistically, who needs 
multiple 286s? Who needs a 60-MHz 
PC? Can a 60-MHz PC even be built? 

Does any single PC user need a 60- 
MHz ttrachitte, let alone the NIO ver- 
sion? Sure, if you ask any CAD user, 
you'll get a quick thumbs up. And if you 
ask the staff of a desktop publishing or 
graphics art shop, struggling to keep on 
top of their bit-mapped image files, 
you'll find they want a 486; you can bet 
on it. Ihe RISC version, too. But these 
are niche markets — not the general pub- 
lic of PC users — so the market for 486- 
based PCs wUI probably be small relative 
to the market for lesser processors. 



based PCs are going to be very expen- 
sive. Th^'U be expensive just because 
the processor itself will be. Intel is mak- 
ing a huge engineering investment in the 
486, and the company will have to re- 
coup its investment in the chip's price in 
orda to balance the botdcs. 

But that's not all there is to it. The 
high cost of 486-based PCs will last for a 
long time because it won't be easy for the 
engineeis that turn chips into ICs to build 
machines around the 486. Speed alone 
will make this expensive, and the cost of 
builditig PCs above 33 MHz is expected 
to go up geometrically. High-speed 
RAM t^ doesn't even exist yet will 
be needed, as will high-performance 
“glue' ' ch^ to hold the components of a 
PC together electronically. 

Then there's the problem of EMI 
(electromagnetic interference). As pro- 
cessor speeds go up, EMI can cause 
cross-circuit interference arxl levels of ra- 
dio signal interference that, if un- 
checked, can wreak havoc in office as 
well as home environments. EMI at these 
levels is difficult to control. 

The 486 will utxloubtedly bring us an 
expensive and interesting new generation 
of PCs. The new machines, when they 
arrive, will soon become the required 
machines for file server applications arxl 
some important niche rrui^ets. And you 
can het tiiey'll he the darlings of the PC 
power user set. But if you're like most 
users, you'll probably not need one for a 
long, long while. — John Dickinson 


ry capabilities. Virtual memory allows the 
386 to use data not currently stored in 
memory as though it were. It's only a mat- 
ter of time before operating system design- 
ers press virtual memory into service. 

INSTANT WINNER The 386 was an in- 
stant winner for a couple of good reasons. 
One was speed. The chip was bom at 16 


MHz, with 20 and 25 MHz in the queue 
and a clear plan to get to 33 MHz. Another 
of its winning ways is that it was designed 
with OS/2 as well as DOS 2 in mind. Other 
than backward compatibility with the 
8086, the 80286 was designed without 
much regard for the software that would be 
written for it. The 386 design, conversely, 
came about with considerable input from 


Microsoft and other major developers. 

The 386 was also designed as a rejoin- 
der to the popularity of Motorola's 68(XX) 
line of microprocessors. Intel engineers 
had gotten tired of hearing about the 
68(XX)'s flat address space (with which a 
program can directly address data any- 
where in memory) and the limitations of 
the 286’s segmented architecture. 
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Another Kind of Memory 



F or many of us, it seems 
tike only yesterday that 
the IBM PC's ROM-based 
operating system. 16K RAM. 
and cassette storage were 
the accepted route to 
personal computing. For 
others. H's memories of 80- 
column punched cards and 
long, long lines at the batch 
processor. No matter when 
you entered the fast-moving 
world of information 
processing, chances are 
you'll remember at least a few 
items in this collection of 
historical milestones. 


Hollerith card 
1890 


1900 

1910 


Filp*flop circuit 
1919 


■mo 


ENIAC demonstrated 
at University of 
Pennsylvania 
1946 


First successful 
point'contact 
transistor 
December 1947 



1950 


UNIVAC I, first 
working computer 


I9fl0 


IBM Selectric 
typewriter 
July 1961 


CDC 6600, first 
supercomputer 
1963 



Touch-tone phones 
November 1963 



193d 


Demonstration of 
color television 
June 1929 


Information and pictures 
supplied by 

The Compiler Museum, 
Boston, Massachusetts 


1951 

IBM 701, first 
production model 
IBM computer 
December 1952 

First color TV 
commercial aired 
{with 16 sponsors) 
June 1951 

First nationwide 
color telecast 
(Tournament of 
Roses Parade) 
January 1954 


Robert N. Noyce 
patents integrated 
circuit 
July 1959 




•'s 

i 



IBM’s System 360 
April 1964 

First BASIC program 
runs at Dartmouth 
College 

May 1964 

First 256-blt RAM 
chip 

1968 

First Sony Trinitron 
TV sold in U.S.A. 

1969 

First manned moon 

landing 

July 1969 



Intel 4004, first 
microprocessor 
November 1971 


Bowmar Brain, first 
pocket calculator 
December 1971 


First Atari video 

games 

1972 


t ' MP-35, first scientific 
I pocket calculator 
, January 1972 


1970 


Kenbak PC, first 
personal computer 
1971 
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Wang word- 
processing system 

1972 

Intel 8080 and Zllog 
ZOO microproceasors 
1974 


CP/M operating 
system 
Summer 1974 


Bill Gates, age 19, 
forms Microsoft with 
Paul Allen 
1974 




MITS Altair featured 
on cover of Popular 
Electronics 
January 1975 

Apple I board 
announced 

April 1976 



Last K&E slide rule 

produced 

July 1976 

Apple II 

June 1977 

HP-01, first 
calculator watch 
1977 



DEC VAX 780 
1978 


IBM PC 

August 1981 



Speak and Spell 
(child's electronic 
learning aid) 

1978 


CompuServe 
founded 
Spring 1979 

VIsIcalc, first 
spreadsheet 
May 1979 


1980 


Sony Walkman 

1979 

IBM DIaplaywrIter 

System 

June 1980 


Lotu$ 1-2-3 

1982 

Columbia, first clone 
of IBM PC 
June 1982 

First compact disk 
player 

1983 

First wristwatch 
computer, from 
Seiko 
1983 



Apple Macintosh 
January 1984 


Hayes SmarlModem 
Summer 1981 


HP LaserJet 

March 1 984 






IBM PC AT (6 MHz) 

August 1984 


IBM PC AT (6 MHz) 

April 1986 

80386 chip, first used 
In Compaq Deskpro 
September 1986 




1990 


IBM PS/2 
April 1987 

Compaq Deskpro 
386/20 

September 1987 

Compaq Deskpro 

386/25 

June 1988 

Compaq Deskpro 
386S, first PC to use 
80386SX chip 
June 1988 


Copyriohiad 
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Segments actually make it easier to 
write some kinds of programs, such as 
multiuser operating systems. But the 64K 
segment size of the 286 was a woeful 
anachronism. While the 386 also has seg- 
ments, these can be just as big as you 
like — a clear case of having your cake and 
eating it, too. 

Of course, it’s taken time for the operat- 
ing systems vendors to harness the 386's 
inherent power. We reviewed five multi- 
tasking operating environments for the 386 
in our February 28, 1989, issue and found 
them to be at various points along the path 
to nirvana. OS/2-386 is due out at the end 
of this year, and it will materially change 
the dirKtion of software development on 
the desktop — far more than OS/2 has done 
to date. 

How safe is it to buy a 386 machine? 
What of the compatibility issues, the mem- 
ory architecture, the speed ratings, the 
chances for obsolescence? These are all 
worthwhile concerns, but from a compati- 
bility standpoint, the 386 market has 
nimed out to be somewhat of a yawner. 
Writing a BIOS has metamorphosed from 
black art to science, even though the num- 
ber of practitioners remains small. Like- 
wise, only a small handful of companies 
build the logic chips that govern the timing 
artd operation of the motherboard. The re- 
sult? Fairly strict adherence to the conven- 
tions first set forth in the PC AT. In fact, 
virtually all the machines reviewed here 
are more compatible than the early 12- 
MHz 286 machines. 

FLENTVROOMTOGIIDW Even with 
all this conformity, the manufacturers 
have fourtd plenty of room for itmovation 
artd differentiation. Memory architectures, 
caches, disk controllers, and expansion 
schemes together ensure ample fie^om of 
expression. While the low-end machines 
economize by ofiering no cache memoiy, 
the innovators are always angling for the 
hottest performance with new architec- 
tures. Some use ultrafast static RAM. Oth- 
ers use fancy prefetch devices, such as In- 
tel’s 82385 cache controller chip. Still 
others come up with proprietary memory 
control and caching hardware. 

All these measures have a direct effect 
on performance; fortunately, they do not 
affect compatibility. But the design deci- 


sions a manufacturer makes do affect your 
purchases. A 386 using industry-standard 
SIMMs (single in-line memory rrxxlules) 
will be much cheaper to upgra^ than orre 
that uses the manufacturer’s proprietary 
expansion boards or daughtercards. By the 
same token, a proprietary disk interface 
like (Compaq’s will cost you more if you 
decide to add or upgrade a hard disk. 

The single most important reason to 
avoid 286 machines is thk they have no fu- 
ture. Intel might have built a multitiered 
product line in which the 286 had an ongo- 
ing, vital role, but the company didn’t. 
The 286 licensees are teduc^ to making 
the chip a little faster arrd a little cheaper, 
both of which will ensure it a place in low- 

Weare 
sure that the 
386 is the 
only intelligent 
choice 
for corporate 
computing. 


end computing for the foreseeable future. 
But OS/2 is the first and last program writ- 
ten for the 286. Once OS/2-386 is intro- 
duced, all software development for the 
286 will effectively have ceased. 

So if you want to buy a cheap machine 
to run EKDS today and don’t give a hoot 
about what you’ll want tomorrow, fine. 
Buy a 286 machine, especially if you are 
going to mn it at 10 or 12 MHz. But don’t 
waste your words trying to convince us 
that the 286 has a bright and glorious future 
or, worse, that it’s a good investment. 
We’ve heard all the arguments and ate 
only more sure than ever that the 386 is the 
only intelligent choice for corporate com- 
puting and that even the 486 won’t soon 
unseat it. Will PC Magazine enthuse over 
the 486? Doubtless. But will the 486 have 
any significant impact on mainstream 
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desktop computing in the next 2 or 3 
years? Doubtful. 

This issue, however, isn’t about the 286 
or the 486; it’s a celebration of the 386. 
Our surveys tell us that 16 percent of our 
nearly 7S0,(XX) primary readers are using 
386 machines at woric. More than 8 per- 
cent are using 386s at home. Major com- 
panies have already decreed that no more 
286 machines will be purchased. In our 
capital budgeting for PC Magazine, we’ve 
rejected all requests for 286 machines, ex- 
cept laptops. 

That’s a trend. That’s the future staring 
you right in the face. We could have re- 
flected the status quo and done a knockout 
issue on the infinite varieties of 286 ma- 
chines on the market. Indeed, we’ve al- 
ready compared and will look again at 16- 
and 2()-MHz 286 boxes. We’ve got to be 
useful, and as long as people are wasting 
their money on such machines, they might 
as well get the most for it. 

HOW MANY MACHINES? Mean- 
while , the 386 market is far larger than you 
might have suspected. As you know from 
the cover of this issue, our tireless editors 
found 104 computers from 58 companies 
and subjected them to the usual rigorous 
batteiy of tests in PC Labs. Along the way 
we eliminated vendors who ate original 
equipment manufacturers (OEMs) only or 
who sell only to value-added resellers 
(VARs). 

A number of the companies we contact- 
ed (Austin and Data General among them) 
chose not to participate. A few, such as 
Kaypro, Maxar, and Unisys, agreed to 
participate but somehow managed not to 
ship us a machine within the 2-month win- 
dow we had allotted. Unix-only machines 
such as those from Sun Microsystems 
(which run DOS within a Unix environ- 
ment) are not included. And one notable 
company, Epson, does not yet offer a 386 
computer. We’re confident, now that the 
dust has settled, that virtually every ma- 
chine that might pique your interest is rep- 
resented here. 

We categorized the machines accord- 
ing to your buying habits, with a degree of 
cotiunon sense in the synergy between 
speed and configuration. Each company 
was asked to submit a desktop machine in 
each of three speeds: 16, 20, and 25 MHz. 





ADVERTISEMENT 


New UL 1449 Guide to 
Surge Protection Provides 
First Objective Standards 

UL 1449: The New Wtitchdog 


Until recently, there was no standard 
to go by in selecting a surge protector. 
Consumers had to make choices based 
on little-understood technical specifica- 
tions that had nothing to do with the 
performance of a surge protector. 

Then, in 1988, the lamed Underwrit- 
ers Laboratories, Inc. (UL) conducted 
independent tests of leading surge pro- 
tectors and developed a new standard 
called UL 1449. The New UL 1449 
Standard objectively measures the 
amount of voltage that can pass through a 
surge protector after clamping has 
occurred. 

Power Surges Are Common: Ear- 
lier studies the Institute of Electrical 
and Electronics Engineers (IEEE) have 
shown that the average office or house- 
hold receives approximately 100 power 
surges or “spikes” each month, many as 
high as 1,000 volts. 

Such suiges occur whenever power 
output is “dirty,” or not constant. Com- 
mon sources of power suiges in the AC 
power supply result from nearly light- 
ning strikes, utility companies changing 
power loads, on-off switching of induc- 
tive motors and self-switching power 
supplies such as air conditioners, refrig- 
erators and dishwashers. If your elec- 
tronic equipment remains unprotected, 
these surges can cause irreparable dam- 
age to expensive electronics such as 
computers, TV’s, VCR’s, stereos and 
FAX machines. In computers, they can 
also cause disruption or total loss of valu- 
able data. 

MOST PROTECTION 


Surge protectors act by “clamping” 
the moment a surge occurs, therein con- 
trolling the amount of voltage that will 
pass through to your expensive systems 
or appliances. 

UL 1449 and You: Choosing the 
Right Surge Protector:UL 1449 is a 
mandatory test for all surge protector 
manufacturers desiring the UL 1449 list- 
ing. A UL 1449 rating of 400 Volts Peak 
or less assures consumers that the final 
voltage going through their equipment is 
at a safe, clean level. Therefore, a surge 
protector with a UL 1449 rating of 400 
Volts Peak offers superior protection to 
that of another surge protector with a UL 
1449 rating of 500 Volts Peak or more. 

Protection Features to Consider 
When Buying Or Specifying Surge 
Protectors: 

• UL 1449 “Most Protection: Rating of 
no more than 400 Volts Peak.” 

• Hot to Neutral, Hot to Ground and 
Neutral to Ground Protection (which 
protects all incoming lines to your 
equipment). 

• EMI/RFI Filtering— for protection 
against many electrical and radio fre- 
quency interferences. 

• Telephone/FAX/Modem Protection— 
for protection of today’s highly sophis- 
ticated electronic equipment which 
requires use of a standard telephone 
line. 

• Manufacturer’s Warranty. 

• UL, UL 1449 & CSA Listed. 


• UL 497A Listed for Protectors of 
Communication Circuits. 

Personal Features to Consider: 

• Rawer cord— for easy access, installa- 
tion and comfort. 

• Remote Switch— for convenient 
desktop ON/OFF switching. 

• Manual ON/OFF switch— for easy 
control of up to six individual periph- 
eral devices such as computer, printer, 
copier, calculator, stereo and FAX 
machines. 

• Positive Operation LED (indicator) 
lights— for seeing at a glance that surge 
protection is operating at a safe, clean 
level. 

• Phone/FAX Protection— to protect 
against equipment breakdown and 
business downtime. 

All Curtis Surge Protectors meet the 
“Most Protection” rating of 400 Volts 
Peak or less. The Curtis Command Cen- 
ter Plus, a surge protector that controls 
and protects up to five electronic compo- 
nents received a UL 1449 rating of 
330 Volts Peak, the best rating available. 

Curtis products are available at com- 
puter, retail and office products stores 
nationally and in Cana^. For further 
information on surge protectors and Cur- 
tis products, send for a FREE BRO- 
CHURE: “Surge protection and the 
New UL 1449 Standard.” Write Curtis 
Manufacturing Company, Inc., 30 
Fitzgerald Drive, Jaffrey, NH, 03452 or 
call 603-532-4123, EXT. 149, without 
obligation. 


LEAST PROTECTION 
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Underwriters Laboratories has developed this chart to show the maximum voltage that can pass through a surge 
suppressor after clamping has occurred. 

All Curtis Surge Protectors meet the “Most Protection” rating of 400 Volts Peak or less. 


Curtis Manufacturing Company, Inc. 1989 
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Benchmark Tests: 

PCs from Past to Present 


T he trip down processor lane doesn't often lead one to nostalgic 
reveries, in the olden days, we waited an exasperating 159.29 
seconds for the original PC to run through our Floating-Point 
Calculation benchmark test; in that time you could call the local deli 
for a take'Out lunch. Nowadays the fastest 25-MHz 386 we've 
gotten our hands on runs the floating-point test in about 6 seconds, 
and in that time you’d be hard-pressed to do more than pick up the 
phone and dial. We are on the eve of the emergence of 33-MHz 
386s, however, and soon even dialing the phone will be too 
ambitious a project to undertake while you run PC Labs' benchmark 
test. How long before you’ll have the result In the time it takes you 
to press Enter? That could be sooner than you think, judging from 
the momentum of 8 years of processor evolution. 



These charts show the speeds of selected rruchir^es tested tor previous 
PC Magazine issues, along with the performance of 60386-based 
machines reviewed m the present issue 

The Irtetructlon KMi benchmark test measures the time it takes to 
execute a selected senes ot processor-intensive tasks. The test program 
uses the instruction code specific to the processor of the computer tested 
(8068, 80266. or 80386). These instructions are a subset of the total 
processor instruction set. 

The Floating-Point Calculation benchmark test measures processor 
speed by looping through a series of floating-point caiculationB. including 
multiplication, divtsion, exponentiation, and toganthmlc and tngonometnc 
functions- The berKhmark program uses the floating-point library included 
with Microsoft C Compiler 4.0. 



Performance Times 

(Times given in seconds) 


Relative Times 

(8-MH2 ISM PC AT -100) 



Instruction 

Floating-Point 


Mix 

Calculation 

IBM PC (8086) 

32.57 

159.29 

IBM PC-XT (8088) 

32.57 

159.29 

e-MHz IBM PC AT (80286) 

12.25 

47.86 

IBM PC-XT Model 286 (80286) 

9.61 

38.06 

8-MHz IBM PC AT (80266) 

8.96 

35.60 

Compaq Deakpro 386S (60366SX) 

4.56 

17.36 

16-MHz 386 (slowest machine tested) 

4.69 

17.35 

16-MHz 386 (fastest machine tested) 

3.48 

12.65 

20-MHz 366 (slowest machine tested) 

3.57 

13.71 

20-MHz 386 (fastest machine tested) 

2.76 

10.10 

25-MHz 386 (slowest machine tested) 

2.69 

11.61 

25-MHz 386 (fastest machine tested) 

2.20 

8.02 
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ver give you 
nder the Sun 


You’re looking at a total eclipse 
of the moon. 

Namely, the Sun386r workstation. 

Whatever OS/2 does, the Sun386/ 
with UNIX* does better. 

Which is not a pie-in-the-sky 
promise, but a down-to-earth fact. 

While the OS/2 operating system 
limits your network horizons primarily 
to fellow PCs, the UNIX operating 
system on the Sun386/ opens them 
to the world. 

Mainframes, minis and personal 
computers of every shape and size. 

So not only can you save all the 
IBMs, DECS and Apples you’ve ever 
bought, you can effectively tie them all 
together right on your desk. 

And if that’s not enough to make 
you thank your lucky stars, there’s this: 

You don’t have to give up one 
bit of DOS. 

In fact, you can make more out 

of it. 

Whereas with OS/2, you can mn 
just one DOS program at a time. With 
the Sun386/’s multitasking, you can 
mn all sorts of DOS and UI^ programs 
at the same time. 

Say you’re working on currency 
trading figures under UNIX, you can up- 
date your Lotus' l-2-3*spreadsheet under 


DOS. Make a Harvard Graphics™ slide 
show under DOS. Cut and paste results 
of all three into a sophisticated pub- 
lishing package under UNIX. And 
E-mml it to the coast. 

Simultaneously. 

Far out, you say? 

Not really. Well within reach. 

Because you can forget the UNIX 
hieroglyphics of yesteryear. The Sun386/, 
with its point-and-click interface and 
Hypertext help system, is easier to use 
than most any personal computer. 

And it’ll no longer take you a 
sidereal year to figure out how to plug 
into your corporate network. In this 
solar system, it’s a 30- minute job. 

After all, the Sun386/ is just part 
of Sun’s concept of Open Computing. 

A corporate-wide universe of tmly dis- 
tributed computing based on industry 
standards. Something out of sight 
for OS/2. 

Which just goes to show you. 

Once you look at the moon, you’ll 
see how much the Sun really shines. 

To find out more, phone 1-800- 
223-6736. In California 1-800-322-6736. 

sun 

microsystems 

Systems for Open Computing!” 
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We weren't looking for any 33-MHz reali- 
ty stretchers. We asked that the 16-MHz 
machines be outfitted with 2MB of RAM 
and a 40- to 70MB hard disk. We request- 
ed that the 20-MHz machines come with 
2MB of RAM but with a 60- to 120MB 
hard disk. The 25-MHz machines were to 
have 4MB RAM and hard disks with ca- 
pacities of lOOMB or more. The reviews 
and the features table are presented alpha- 
betically by company (within each review, 
the machines are discussed in order of 
clock speed). Benchmark tests are grouped 
by rated clock speed. 

We didn't cover 386 portables in this is- 
sue because of the all-but-overwhelming 
number of desktop machines. You can 
count on coverage of the 386 portables in 
future issues. The 386SX got off to a slow, 
uncertain start because Intel had priced the 
chip too high. That's reflected in the small 
number of SX machines available for re- 
view in this issue (see the sidebar "Jump 
Start for the 386SX”). We have every rea- 
son to believe, however, that the future is 
bright for the SX. 

This issue, overall, contains an enor- 
mous amount of information about the 
fastest-growing segment of the market. 
We couldn't sort it in all the ways that 
might be useful to you, but you can sift 
through the feature table, benchmark tests, 
reviews, sidebars, and accompanying arti- 
cles to achieve your objectives, 'hiete's a 
lot to consider — such factors as speed, 
memory architecture, desktop footprint 
versus tower design, the number of expan- 
sion slots, type of vendor, price, and so on. 
Don't miss John Dickinson's sidebar on 
the 486: what it offers and why it won't ob- 
solete 386 machines. We also test a few 
new disk-controller technologies from 
VIPC and SPT. The differences are star- 
tling. 

Finally, there are the Editor's Choices. 
In each category we've selected machines 
that we would (and will!) spend our own 
money on. You may not agree with our 
choices; that’s your privilege. Use them as 
a point of departure, and then consider all 
the variables upon which you’ll base the 
computing decisions that will take you into 
the 199()s. — BillMachrone 


Bill Machrone is editor-in-chief and pub- 
lisher ofVC Magazine. 



Acer Technologies Corp. 

ACER 1100/16 
ACER 1100/20 
ACER 1100/25 


The Acer machines' exteriors are simi- 
lar, including a front-panel reset switch 
and three exposed half-height bays. The 
main ditference is that in the Acer 
1im'2S, the t/0 connectors are to the 
left of tho slot openings, as these ports 
aro built into the motherboard. 


Not everyone can afford to pay a computer 
consultant high hourly fees to make system 
recommendations. Here's a tip: many con- 
sultants and value-added resellers often 
recommend Acer Technologies comput- 
ers. The Acer 16-, 20-. and 25-MHz 386s 
are neither the least expensive nor the fast- 
est in their respective classes. But their 
high level of compatibility, combined with 
Acer's wide distribution network and 
strong service policy, make them highly 
reliable commodities. 

All units in the Acer 386 line are desk- 
top models: the 1 100/16 is base-priced at 
$3, 195; the 1 100/20, $3,945; and the flag- 
ship 1 100/25, $6,295. The minimum con- 
figuration for each includes 2MB of RAM, 
two serial ports and one parallel port, a 
1.2MB 5 '/4-inch floppy disk drive, and 
a floppy/hard disk controller. Monitor, 
video c^, and hard disk are not included. 

Each Acer machine uses shadow RAM 
technology to quicken BIOS and video 
performance, and all three set the system 
bus speed for expansion cards at a conser- 
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vative 8 MHz. The motherboards are 
Acer-designed and manufactured; the 
chips are Award BIOS. 

The Acer 386 power supplies have five 
device connectors and a switched outlet. 
The 16- and 2()-MHz models use a 200- 
watt Astec power supply; the 25-MHz ver- 
sion comes with a more generous 230- watt 
unit from Delta. Each machine can hold 
five half-height storage devices, with three 
exposed for removable media. 

The units’ exteriors ate fairly similar, 
including a reset switch on the front. The 
only difference among them is that the se- 
rial and parallel port connectors are posi- 
tioned to the left of the expansion slot 
openings on the 25-MHz machine; these 
ports ate built directly into the mother- 
board. 

All the systems come with a fine, Acer- 
made Enhanced-style keyboard: it has a 
light, dicky feel and an 8-foot cord. DOS 
and GW-BASIC ate also standard with 
these machines. Other bonuses include 
Microsoft Windows, an Acer-manufac- 
tured serial-port mouse, and an extended- 
memory-manager program . 

ACER 1100/16 The 16-MHz Acer 
1 100/16 is a two-wait-state machine with 
1:1 memory interleaving. Going beyond 
the $3,195 base price, for $4,600 you can 
get the unit configured with Acer’s mono- 
chrome card and analog monitor, as well 
as a 70MB MiniScribe hard disk. Substi- 
tuting Acer’s VGA monitor ups the price 
to $5,305. Our test configuration included 
a Western Digital ST-506 drive controller, 
VGA, 70MB hard disk, and 4MB of RAM 
for a list price of $6,230. 

This 16-MHz unit (which can also run 
at 4.77, 6, or 8 MHz) uses 100-nanosec- 
ond DRAM TTL memory chips. You can 
put up to 4MB of 32-bit memory on the 
motherboard and up to 16MB more on a 
proprietary memory expansion card that 
you can install in the single 32-bit expan- 
sion slot. Of course, current versions of 
DOS and OS/2 support only up to 16MB 
of RAM. 

Besides the 32-bit slot, you get one 8- 
bit slot and six 16-bit slots. You don't get 
any memory caching on this machine (or 
on its 20-MHz sibling), but the 1:1 inter- 
leaving helped it score well on PC Labs' 
benchmark tests. 
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ACER 1100/20 If you like the 1 100/16 
but want 20-MHz performance, the Acer 
1 100/20 offers the same options as the 16- 
MHz machine. Our test machine came 
with 4MB RAM, a Micropolis 159MB 
hard drive, and an 80387 coprocessor. 

The 1 100/20 has the same Acer-made 
motherboard as the 16-MHz unit, the same 
available slots, and the same memory con- 
figuration options. Where the 1 100/20 sur- 
passes its 16-MHz brother is in its speedier 
processor (of course), its use of 80-nano- 
second memory chips, and its ability to tun 
at zero wait states. Even without cache 
memory, the 20-MHz machine (which can 
also be set to run at 4.77, 6, and 8 MHz) 
tested in the upper half of the 20-MHz 
group. The DTC ESDI hard disk controller 


and RLL-coded hard disk helped it per- 
form especially well on the large-record 
DOS File Access benchmark test. 

ACER 1100/25 The 1 l(X)/25 is a competi- 
tively priced system: the test configura- 
tion. which included 4MB of RAM, a 
159MB hard disk, and a VGA monitor, 
sells for $10,017. If you're content with 
only 2MB of RAM. a 70MB hard disk and 
a VGA color monitor, the price drops to 
$8,955; substituting a monochrome moni- 
tor in the same configuration lowers the 
price even further, to $8,250. 

Although the motherboard on the top- 
of-the-line 1 100/25 is also Acer-made, it is 
not identical to the ones found on its slower 
siblings. Besides the built-in parallel and 


serial ports, this board houses 32K of 
cache memory in the form of an Intel 
82385 cache controller chip. The 25-MHz 
processor can be throttled down to 6 or 8 
MHz; you can also keep the machine run- 
ning at zero wait states. 

This motherboard will accept up to 
8MB of 80-ns. 32-bit RAM in SIMM 
packs. Each of the two 32-bit expansion 
slots can take a 16MB memory expansion 
card, bringing the total possible system 
memory to 40MB. While there are nine 
slots in all, including six 16-bit and one 8- 
bit slots, only eight are available for use 



FACT 


FILE 


Acer Technologies Corp. 

4010 Charcoi Ave. 

San Jose. CA 95131 
(408)922-0333 
(800) 782-1155 

Acer 1100/16 

List Price: With 2MB RAM. 1 .2MB S'/.- 
inch floppy disk drive. DOS 3.3. $3,195; 
with 70MB hard disk, monochrome monitor, 
mouse, $4,600; with VGA monitor. $5,305; 
with 4MB RAM. $5,954, 2MB RAM up- 
grade. $649; 60MB tape backup. $995. 

ClPCir 603 ON READER SERVICE CARD 


.Acer 1100/20 

List Price: With 2MB RAM. 1 2MB 5'/*- 
inch floppy diskdrive, DOS 3.3. $3,945; 
with 70MB hard disk. morKxrhrome monitor, 
mouse, $5,350; with VGA monitor. $6,055; 
with 4MB RAM. 159MB harddisk. 80387- 
20 coprocessor. $8,382. 2MB RAM up- 
grade. $678; 60MB tape backup. $995. 

ClflCtE 604 ON READER SERVICE CARD 


Acer 1100/25 

List Price: With 2MB RAM. 1.2MB S'/i- 
inch floppy disk drive. DOS 3.3. $6,295; 
uith 70MB hard disk. monochroriK monitor, 
mouse. $8,250; with VGA monitor. $8,955; 
with 4MB RAM. 159MB harddisk. 

$10,017. 2MB RAM upgrade, $762; 60MB 
tape backup. $995. 

CJFCIE 606 ON READER SERVICE CARD 


In Short: (^en the consultant's choice, 
these solid computers performed well in their 
classes and have reasonable performance/ 
price-increase ratios. Acers come with on- 
site service, but are also being sold by ser- 
vice-oriented dealers. Not the cheapest, but 
darned good. 
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Paradise. 

Its also the best selling PC graphics card in the ^orid. 
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because of the placement of a 32-bit mem- 
ory slot directly behind one of the 16-bit 
slots. That's not a problem: no one running 
DOS or OS/2 on this system will need the 
second 32-bit slot, at least for now. 

Since Acer also uses a fully arbitrated 
bus on this machine, in the future it may be 
possible to install a second board with its 
own processor in the additional 32-bit slot. 

The 1 100/25 scored above the mean on 
all of the processor and memory speed 
tests. The same Micropolis 159MB hard 
disk and DTC ESDI controller combina- 
tion that worked so well on the 20-MHz 
machine, however, was not as impressive 
in the 1 100/25; the system lost out to other 
vendors' hotter drives in the DOS File Ac- 
cess benchmark tests. 

Acer's standard I -year parts-and-labor 
warranty means you get on-site service by 
TRW (one of the largest computer hard- 
ware repair services) for the first 4 months, 
artd depot service either at TRW service 
sites or at Acer itself (and soon at mote 
than 200 dealer and distributor sites) for 
the remaining 8 months. This strong sup- 
port network, combined with quality per- 
formance and reliability, makes the Acer 
machines very good bets. — Bruce Brown 


Adv.inced Logic Rese.arch 

Inc. 

ALR FLEXCACHE 
20386DT 

ALR FLEXCACHE 25386 

Advanced Logic Research knows that ev- 
eryone associates three initial letters with 
reliable business computers. The company 
simply wants you to stop thinking “IBM" 
and start thirtking “ALR. " 

ALR's FlexCache 25386 has already 
established itself among the fastest and 
sturdiest computers you can buy — at a 
price much lower than the computers sold 
by the company that uses those other three 
initials. The FlexCache 25386 runs its pro- 
cessor at 25.3 MHz — a trivial amount 
higher than Intel's rated speed, and one 
reason that the benchmark test results look 
so impressive. But there's more than a 
slightly hyperthyroid clock crystal that 
makes the FlexCache stand out from much 
of the competition. 



The AUl FlexCache 2S388 is distin- 


guished not only by its speed but by its 
ideal network-server design; the ab- 
sence of reset buttons on the case and 
easy access to power-off switches help 
avoid accidental system shutdowns. 


The FlexCache 25386 is one of the few 
computers explicitly designed more as a 
network server than as a personal comput- 
er. You won't find a reset switch anywhere 
on this machine's tower case. That means 
that you or your office mates won't be able 
to disrupt the whole office by accidentally 
bumping up against that switch while ev- 
eryone else is accessing the network. You 
won't even find it easy to switch the ma- 
chine off. ALR's ease makes you open a 
knurled knob, lift up a door, and twist your 
hand in Houdini-like contortions before 
you can reach that big red switch. 

LITTLE STRIPPING DOWN ALR . 

much like IBM but unlike many computer 
vendors, doesn't expect you to start with a 
stripped-down 25-MHz machine and only 
later add niceties like a hard disk and a vid- 
eo card when you discover that one floppy 
disk drive and a speaker aren't enough for 
serious computing. 

When you pay $9,499 for the Flex- 
Cache 25386 in its base configuration, you 
get a quiet 150MB ESDI hard disk made 
by CDC and hooked up to a Western Digi- 
tal controller. You also get a hefty 4MB 
RAM, a 1 .2MB floppy disk drive, ALR's 
16-bit VGA card based on the Paradise 
chip set, and a serial and parallel port. If 


you want DOS. your dealer will have to 
sell you a different computer. 

ALR gives you a keyboard with an ex- 
cellent responsive feel-^ut also with that 
infuriating half-size backspace inflicted on 
early AT buyers. A switch on the back lets 
you swap the locations of the Ctrl and 
CapsLock keys. A .second switch turns the 
keyboard from a standard AT keyboard 
into an XT keyboard. 

The company's tower case has heavy 
black vertical fins that make it look like 
one of Darth Vader's favorite pets. It has 
open bays for two 5'/4-inch half-height de- 
vices and one 3'/2-inch drive. You can also 
install two full-height internal drives with 
no access to the front panel. Although this 
arrangement lets you install two floppy 
disk drives and a $ 1 .890 1 50MB tape 
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Advanced U)gic Research Inc, 

9401 Jenmimo Rd, 

Irvine. CA 92718 

(714)581-6770 

(800)444-4257 

ALR ^^exCache 20386DT 
list Price: Wnh 1 MB RAM. I :MB 5'/4- 
mch floppv diskdrive. $2,695: with 66.MB 
hard disk. montK'hronvc monitor. DOS .V.L 
S4.319: w ith VGA monitor. $5,013: with 
2.MBRAM, 1 20MB hard disk. $6,884, 

I MB R.AM upgrade. $495: 4()MB tape back- 
up. $990. 

laCLE 408 ON READER SERVICE CARO 


ALR HcxC ache 25386 
List Price: With 4MB RAM. 150MB hard 
disk. 1 .2.MB S'A-inch floppv disk drive. 
VGA card. $9,499: with D(')S 3.3. VGA 
monitor. $10,219: with I 2MB 5'/4-inch and 
1 .44MB 3‘r':-mch floppv disk drives. 
$10,444. 1MB RAM upgrade. $495: 1.50MB 
tape backup. $1 .890. 

CiRCuE 409 ON READER SERVICE CARD 


In Short: ALR's 20- and 25*MH/ systems 
offer sturdiness and speed — plus competitive 
prices. The 20-MHz rmxlel includes such 
features as 32K of cache RAM and a 1 20MB 
ESDI drive to help mainiam speed. The 25- 
MHz nHxtcl. designed more a.s a network 
server than as a personal computer, runs its 
piXK'cssorat 25.3 MHz — slightly higher than 
Intel's rated speed, and one rea.son lhaf ihe 
benchmarks kxdc so impressive. 
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drive, it still seems needlessly restrictive. 
Another open 5 Vi-inch bay would let you 
add a CD-ROM drive or optical drive. And 
the cabinet seems to have plenty of space 
for adding more 3'/2-inch drives, but 
there's no way to access that space. Even if 
you had drive bays for other devices, the 
200-watt Astec power supply comes with 
only four connectors. 

ALR's homegrown motherboard holds 
one bank of 60-nanosecond 32-bit RAM, 
currently amounting to I MB in the form of 
2S6-kilobit chips; future models will have 
4MB using l-megabit chips. One of the 
expansion slots holds a 32-bit memory 
card with 3MB of 80-ns. RAM; a future 
model will hold 4- to 12MB. Of the re- 
maining slots, six are 16-bit and one, occu- 
pied by a combination serial/parallel/ 
floppy disk drive controller card, is 8-bit. 
The 25386 uses 64K of cache memory 
controlled by ALR's proprietary emula- 
tion of the Intel 82385 cache controller. 
You can install a Weitek coprocessor in 
addition to an 80387. 

SMOOTH OPERATION PC Ubs test- 
ed the $9,499 base configuration of the 
FlexCache 25386, with the addition of a 
$225 1 .44MB floppy disk drive and a Mit- 
subishi VGA monitor that you can't buy 
from ALR. Once the keybo^ switch was 
correctly set (it arrived set for the XT op- 
tion), everything about the machine 
worked smoothly, quietly, and extremely 
quickly. 

In contrast with the FlexCache 25386, 
the 20-MHz FlexCache 20386DT desktop 
machine seems almost ho-hum — although 
a few months ago any 20-MHz machine 
would have made most users gasp. The 
test results place it high among the faster 
20-MHz machines. The stripped-down 
$2,695 base configuration of the 20-MHz 
model comes with I MB of 80-ns. RAM, a 
1.2MB floppy disk drive, a serial and a 
parallel port, and the same excellent key- 
board as the 25-MHz machine. PC Labs 
tested a $6,884 model with 2MB of RAM 
(all on the motherboard), a 120MB ESDI 
drive, ALR's 16-bit VGA card, and a Mit- 
subishi VGA monitor. 

The 20-MHz model uses the Intel cache 
controller and 32K of cache RAM; it ac- 
cepts 8MB of RAM in the two proprietary 
slots that combine to hold the optional 32- 


bit memory card. Of the remaining slots, 
two are 8-bit, four 16-bit. You can install 
five half-height devices, but you get front- 
panel access to only two. 

By the time you read this, ALR will 
ship all its machines with a copy of the 
Super PC-Kwik disk cache. Combine that 
with ALR's swift and silent CDC disk 
drives, and you have a system that's net- 
work-safe at any speed. 

— Edward Mendelson 


Altec Technology CoRP. 

ALTEC ZIP-386/16 
ALTEC ZIP-386/20 

When asked why anyone should buy its 
386-based PCs, the folks at Altec answer, 
“Because we use brand-name parts." A 
look inside the company's ZIP-386 ma- 
chines proves the point: components by 
such well-known companies as Micronics, 
Seagate, and Western Digital fill Altec's 
boxes. 

Budget considerations may also lead 
you to the Los Angeles-based clone ven- 
dor. Although not the lowest we've seen, 
Altec's prices are reasonable enough to 
satisfy ^1 but the most bargain-hungry 
shoppers. For a ZIP-386/16 base system 
with 1MB RAM, one floppy disk drive, a 
parallel port, a serial port, and a keyboard, 
you'll spend $1,595. For a similarly con- 
figured ZIP-386/20, you'll pay $250 
more. 

Despite their names, Altec's 386s 


didn't exactly zip through our benchmark 
tests. Then again, they didn't crawl. The 
ZIP-386/20 performed slightly better in 
comparison with the other 2()-MHz ma- 
chines in our roundup than the ZIP-386/ 16 
did against its peers. 

STRATEGIC DECISIONS At the core 
of Altec's brand-name strategy lie mother- 
and daughterboards made by Micronics. 
The AT-size motherboard contains the 386 
chip and an 80287 coprocessor slot (an 
adapter is required for the 80387), but no 
memory. You'll have to give up the ma- 
chine's only 32-bit slot for the Micronics 
memory board, which uses 80-nanosec- 
ond static-column TTL chips. 

Design connoisseurs may snicker at the 
board's chips — half ate soldered, half are 
slotted — but they get the job done. If you 
want more than the standard 1MB RAM, 
you can add an additional megabyte to the 
board (at press time Altec was eliding ap- 
proximately $400 per megabyte) or buy 
piggyback boards with 2-, 4-, or 8MB of 
memory. A $1,4(X) replacement mother- 
board with 4MB of RAM is also available. 

System speed is helped in that the com- 
puters' video and system BIOS ROM are 
loaded into 384K of shadow RAM. Both 
machines operate only with zero wait 
states, with a steady 8-MHz bus for the 
ZIP-386/16 and a fixed lO-MHz bus for 
the ZIP-386/20. With software, you can 
slow the clock speed of either machine to 6 
or 8 MHz. 

Both ZIP-386s have eight expansion 
slots: two 8-bit, five 16-bit, and the occu- 



Ttw Altec ZIP-386/16 and 
ZIP-386/20 (in the tower 
case) operate with zero 
wait states. The bus speed 
is fixed at 8 MHz for the 
386ri6andat10MHzfor 
the 386/20, but theh chick 
speeds can be adjusted to 
6or8MHz. 
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The devil made you do ilThat is. MS-IX>S* 
made you do ilThe commands were obscure. 
The file names made no sense You ccxi)dn‘l even 
find (he directeny. much less the subdirectory 

Arxl sa arK>ther talk with the man upstairs. 

SOFTBREEZECHANGES 
THINGS FOR GOOa 

Intrcxjudns SoftBreeze the fastest way to 
make your operating environment intelligible 

With SoftBreeze you use on-screen menus 
and plain English language to manage your files 
and disk logically So you don't have to 
memorize DOS commands. 

And you can use 48 characters to name a 
file So its easy to sort locate, retrieve, and view 
files. Not to mention copy, delete back up 
and print them. 

S^Breeze offers you multitasking and cut 
and paste" features, too. Which means you can 
access all of your applications quickly. Atm! 
transfer information efficiently 


System requirements: 

IBM PC XT AT PS/2 and ccxnpatibles, with 
hard disk. At least 5t2K a/Kl MS-EXDS lx. 


AN ANSWER TO THE ABSOLUTION ABSOLUTEIY 

PC MANAGER’S PRAYERS. GUARANTEED. 


Rx the PC manager. SoftBreeze is a breeze 
Your users no longer must endure an eternity of 
training. And you don't have to answer endless 
calls for help 

The program also instalb automatically and 
b fully compatible within networked architec- 
tures, even LANs 

What's more. SoftBreeze uses less than 30K 
RAM. so it doesn't waste memory needed to run 
other programs. Which enharK:es the utility of 
your 512K-1MB PCs. 

And finally, you can easily customize indi- 
vidual environments and use powerful diagnostic 
toob to firKl arnl solve problems quickly Control 
at last 


Softs 

Lkerlntirfice 

Wfe put the persona/ back in PC 


For a limited time only you can gel SoftBreeze 
for just $129 ($169 after |une 30). No other 
user interface offers so many features, uses such 
little memory and is this affordable In lad 
you can try the package for 30 days. If you're not 
completely satisfied, your money will be 



refunded in fulL 
The option is yours 
Pay MS-DOS penance 
lorevec or pay for 
SoftBreeze today 

Introductory 

Offer 

$129 

($169 after 6/30/89) 


l-800-322-SOFr 

(Order 24 hours a day, 7 days a week) 
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FACT FILE 


Altec Technology Corp. 

5751 RkkenbackerRd. 

Los Angeles. CA 90040 

(213)888-9100 

(800)255-9971 

AHec ZIP-386/16 

List Price: With 1MB RAM. 1 .2MB 5‘/«- 
inch floppy disk drive, SI ,595; with 60MB 
hard disk, monochrome monitor, DOS 3.3. 
$2,195; with VGA monitor, $2,795; with 
2MB RAM. 43MB haid disk. 1.2MB 5^4- 
inch and 1 .44MB 3’/2-inch floppy disk 
drives. $2,995. 1MB RAM upgrade. $495; 
80MB hard disk. $595; 60MB tape backup. 
$445. 

CIRCLE 4140N READER SERVICE CATO 


AHec ZIP-386/20 

list Price: With IMBRAM, 1.2MB S>/«- 
inch flc^y disk drive, $ 1 ,845; with 6(MB 
hard di^, monochrome monitor, DOS 3.3, 
$2,445; with VGA monitor, $3,045; with 
2MB RAM. 65MB hard disk. 1 .2MB 5>/4- 
inch and 1 .44MB 3 Vi-inch floppy disk 
drives. $3,245. IMB RAM upgrade. $495; 
80MB hard disk. $595; 60MB tape backup. 
$445. 

anCLE4180N READER SERVICE CARO 


In Short: Altec Technology Gxp. markets 
tv^ ZIP-386S. a 16-MHz and a 20-MHz 
model. Althou^ they aren't the fastest or the 
cheapest on the market, they are solid ma- 
chines feaniring brand-name parts. A good 
buy. they’re clearly affordable. 


pied 32-bit slot. And there are plenty of 
cutouts for D-connectors: five for 25-pin 
and three for 9-pin connectors. 

The Z1P-386S have five half-height 
bays, three of which are open to the front. 
Getting to the other two is awkward be- 
cause it requires emptying the front three 
bays. 

MORE PROOF The $2,995 16-MHz 
desktop system we tested was further proof 
of the company’s commitment to brand- 
name components. Besides the Seagate 
43MB hard disk and the Western Digital 
ST-506 controller, you get Phoenix’s 1 988 
BIOS, Video Seven’s 8-bit VEGA VGA 
board and a NEC MultiSync II monitor. 
The 285-watt power supply with four con- 
nectors was made by D. V. Power Supply. 
Altec uses standard AA batteries, which 


are cheaper and easier to find but need to 
be replaced more frequently than do lithi- 
um batteries. The system also included 
2MB RAM, two floppy disk drives (a 5 Vi- 
inch 1 .2MB and a 3'/2-inch 1 .44MB), and 
DOS 3.3. 

The $3,245 20-MHz unit we tested 
shared much with its slower sibling, 
though it came in a tower case. Where it 
differed, the ZIP-386/20 still spotted im- 
pressive labels: its 1988 BIOS was written 
by Award Software; the ST-506-type con- 
troller was from Data Technology; the 
Seagate hard disk was upped to 65MB; and 
Paradise supplied the 8-bit VGA card. 
Strangely enough, the D.V. power supply 
found in this unit was only 275 watts 
strong but had an additional two connec- 
tors. 

Monterey International Corp.’s En- 
hanced-style 101 -key keyboard, which 
comes standard with Altec’s PCs, is quite 
comfortable. The Enter key is oversized, 
and the F and J keys have convenient 
raised bumps. Unfortunately, the back- 
slash key is awkwardly placed below, rath- 
er than above, the home-row keys. 

Altec offers a 30-day money-back 
guarantee — but it won’t pay for the ship- 
ping and won’t take back the monitm'. 
Support is a staff of three technicians who 
can be reached by a toll-free number dur- 
ing Pacific Standard Time business hours. 

Altec’s ZIP-386S may not be the fast- 
est — or the cheapest — 386s on the block, 
but they’ll give you a reasonably solid, 
reasonably priced, reasonably speedy 
ride. — Mary Kathleen Flynn 


Anux Engineering Corp. 

AM AX PC/386-16 
AMAX PC/386-20 
AMAX PC/386-25 

Amax Engineering has manufactured 
motherboards and system units for other 
companies for several years, but it is now 
taking the mail-order route and selling ma- 
chines under its own name. From the out- 
side, it’s hard to tell the three Amax 386 
computers apart. The 16-, 20-, and 25- 
MHz machines look the same, from their 
desktop dimensions to the number and lo- 
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Amai’s 16-, 20-, and ZS-MHz systems 
are remarkably alike, from their desktop 
dimensions to zero-wait-state operation. 
The Amai PC/386-2S differs most from its 
siblings in its use of an AMI, rather than 
a proprietary, motherboard. 


cation of ports. Each uses the Maxi-Switch 
101-key Enhanced-style keyboard (a rea- 
sonably responsive model with a positive 
keyboard click). The triple-vision effect 
was further enhanced by the identical Sam- 
sung VGA monitors shipped with the three 
test units. 

Fortunately, the resemblance continues 
in terms of performance and price. Each 
machine runs with zero wail states (unal- 
terable), automatically shadows BIOS and 
video ROM, and uses interleaved memory 
for greater speed. The systems racked up 
fine overall scores on our benchmark tests, 
falling in the midrange of their respective 
classes. And the prices are relatively low: 
the base 16-, 2ci-, and 25-MHz units — 
$1,935, $2,585, and $4,460, respec- 
tively — include IMB of RAM, one paral- 
lel and two serial ports, a game port, a 
floRjy/haid disk controller, and a 1.2MB 
floppy disk drive. You can choose be- 
tween the equally capable Phoenix and 
Award BIOSs. 

Inside each unit sits a 200-watt power 
supply with only four device connectors, 
although the case can acconrunodate five 
devices. Expansion slots are the same on 
all three machines, too — two 8-bit and five 
16-bit, as well as one 32-bit proprietary 
slot occupied by a memory card containing 




Wrote The Book 
On Write-Once 
Optical Storage. 

And We Want You To Have One. 


As the world's leading supplier 
of write-once optical subsystems 
for personal computers. Storage 
Dimensions has unique insight 
into optical storage. Our proven 
LaserStor™ family of internal and 
external Write-Once/Read-Many 
(WORM) optical disk subsystems 
offers 786 megabytes per car- 
tridge of reliable, removable 
storage. 

Incorporating the latest advance- 
ments in optical technology, 
LaserStor is a complete, plug- 
and-play solution ideal for 
data-intensive applications 
requiring large amounts of 
permanent data storage. 

Like CAD/CAM, image 
processing, desktop pub- 
lishing, data acquisition, 
database distribution, 
archiving, backup and 
more. Subsystems are 
available for 286 and 
386-based PCs, the 
PS/2 and Macintosh: 


Comprehensive, 
easy-to-read white paper 

Nobody knows optical storage 
like we do. To prove it, we've pre- 
pared the industry's first in-depth 
report on write-once optical stor- 
age for personal computers. 

If you're considering optical 
storage for a PC application, this 
paper is a valuable tool. It focuses 


WRITE ONCE OPTICAL STORAGE 
FOR PERSONAL COMPUTERS 



on a number 
of write-once 
optical storage 
topics including 
the technology, 
its benefits and 
applications, the 
market and integration issues. 
You'll get all the information you 
need to select the right product 
application. 

Write for your copy today 

For more information on 
our optical products or a 
complimentary copy of 
our white paper, contact 
the company that wrote 
the book on write-once 
optical storage. Mail 
your request on your 
letterhead to: White 
Paper, do Storage 
Dimensions. 



More In Store.' 

g STORAGE DIMENSIONS 

A MAXTOR COMPANY 

2145 Hamilton Avenue, San Jose, CA 95125 (408) 879-0300 
LaserStor is a trademark of Storage Dimensions *1989 Storage Dimensions 
CIRCLE 161 ON READER SERVICE CARD 
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Amax Engineering Cwp. 

47315 Mission Falls Cl. 

Fremorn.CA 94539 

(415)651-8886 

(800)888-AMAX 

Amax PC/386-16 

List Price: With IMBRAM. I 2MB5'/4- 
inch floppy disk drive. SI ,935: with 40MB 
hard disk, monochrome monitor. DOS 3.3. 
S2.675; with VGA monitor. 53,275; with 
2MB RAM. 80MB hard disk, S4.0M). 1MB 
RAM upgrade. $495. 
cincLE 4tt ON REAoen senviCE cabo 


Amax K'/386-20 

IJst Price: With IMBRAM. 1.2MB5‘/4- 
inch floppy disk drive, $2,585; with 40MB 
hard disk, monochrome monitor. DOS 3.3. 
$3,250; with VGA monitor, $3,850; with 
2MB RAM. 150MB hard disk. $5,463. 

ClftCLL 4170NQ£ADtBSERVi'.{: CARO 


Amax PC/386-25 

List Price: With IMBRAM. 1.2MB S'A- 
inch floppy disk drive. $4,460; with 40MB 
hard disk, monochrome monitor. DOS 3.3, 
$5,035: with VGA monitor. $5,635: with 
4MB RAM. l50MBharddi.sk, $8,238. 

CIBClE 41< on R£AL€R S£HvC£ CARD 


In Short: Amax makes solid, commodity- 
type computers. Other vendors sell Amax’s 
l^MHz and 20-MHz units under their 
names, but rnrw Amax sells the amputers 
under its own irame as well . Come for the 
[Hice . stay for the qualits . 


all the system RAM. The standard systems 
use 256-kilobit memory chips for a maxi- 
mum of 4MB of RAM, but you can order 
1 -megabit chips to get up to 1 6MB of slot- 
ted memory. 

AMAX PC/386-16 Although notably ho- 
mogeneous in many respects, the ma- 
chines do differ in some ways. For in- 
stance, while both the PC/386-16 and 
PC/386-20 use Amax's own mother- 
boards, the PC/386-25 features a Micron- 
ics motheiboard. Lest you wonder wheth- 
er Amax lacked the faith to install its own 
motherboard in its top-of-the-line ma- 
chine, be advised that the company never 
did manufacture 25-MHz boards. 

The 16-MHz Amax can be set to run at 
6, 8, or the full 16-MHz via software. This 


is less convenient than using keyboard tog- 
gles, but at least you can always put the 
speed setting command in a batch file. 

The expansion-slot bus runs at a stan- 
dard 8 MHz, although the increasing 
number of expansion cards that can take 
advantage of faster speeds makes this a 
somewhat conservative choice. Still, the 
8-MHz bus speed is helpful since you can't 
slow the system down by changing wait 
states. 

The unit’s $1,935 base price is an eye- 
opener. Even the test configuration (with 
2MB of RAM, a Seagate 80MB hard disk 
drive, a VGA monitor, and CXDS) costs 
only $4,046. This model may not have 
killer speed , but think about this: for only a 
little more than you’d pay for a similarly 
equipped AT clone, you can have a true 
32-bit 80386 system. 

AMAX PO386-20 The main difference 
between the Amax 16- and 20-MHz ver- 
sions, besides the speed of the processor 
chip, is the cache memory found on the 
PC/386-20. An Austek cache controller 
chip on the memory board is in charge of 
32K of 35-ns. cache memory. 

There are other minor differences be- 
tween the two machines. The expansion 
bus on the PC/386-20, for instance, is a 
straight 10 MHz, which is fine as long as 
you verify that the cards you want to add 
will tun at this speed. 

Our test unit with 2MBof80-ns. RAM, 
a Maxtor 150MB hard disk drive, VGA 
card and monitor, and DOS came to 
$5,463. If you can spend about $1,500 
more, this fiilly configured 20-MHz sys- 
tem works out to be even a better deal than 
the tested 16-MHz machine. You not only 
get a faster processor and cache memory, 
but also nearly double the hard disk storage 
space. 

AMAX PC/386-25 Unlike the Amax 
motherboards found on the other PC/386s, 
the 25-MHz Micronics motheiboard will 
take only an Intel 80387 or Weitek chip; 
there’s no slot for any 80287 you might 
have hanging around. 

The standard 25-MHz processor speed 
can be slowed to 8.3 and 12.5 MHz via 
software. You can set the expansion bus at 
either 8.3 or 12.5 MHz, a good compro- 
mise between old and new board spe^s. 


Of course, until Amax emulates Zenith’s 
way of mnning individual slots at different 
speeds, the presence of just one of the old- 
er and slower boards in your system means 
that everything will have to run in slow bus 
mode anyway. 

Unlike its siblings, the 25-MHz Amax 
unit gamers an FCC A rating for office use 
only. That’s not a great tragedy, though; 
the price of a fully configured system, 
while very competitive with other compa- 
nies’ 25-MHz machines, is probably more 
than what most home office users can af- 
ford to spend. The test machine, with 4MB 
RAM, an Intel 82385 cache memory con- 
troller, 32K of 35-ns. cache memory, the 
Maxtor 150MB hard disk, VGA card and 
monitor, and DOS, came to $8,238. 

While that price is one of the lowest 
we’ve seen for a fully configured 25-MHz 
386, you should consider laying down that 
kind of money only if your activities de- 
mand an 80387 coprocessor and the in- 
creased RAM and processor speed. 

While not particularly outstanding for 
any one trait, the Amax machines have 
two important things in their favor: their 
prices are on the low side, and the compa- 
ny has obviously proved its trustworthi- 
ness to the vendors who buy from it. If 
you’re going to buy by mail, these factors 
translate into solid value. — Bruce Brown 


A.mdekCorp. 

AMDEK SYSTEM/386e 

Amdek is best known for its monitors, but 
its System/386e is an immediate attention- 
getter as well, mainly because of its looks. 
It’s not radically different from the AT 
look-alike clones, but the slightly slanting 
front and dark-tinted drive access cover 
make enough of a statement to be noticed. 

The System/386e has a few other fea- 
tures that differentiate it from the notm. 
but for the most part, it’s a straightforward 
16-MHz 386 PC, available through deal- 
ers for a reasonable base price of $3,499, 
The price includes 1MB RAM, one 
1 .2MB floppy disk drive, one parallel and 
two serial ports, and DOS. 

A WYSE DESIGN The 386e uses a 
motherboard manufactured by Amdek’s 
parent company. Wyse Technology. The 


PC MAGAZINE ■ MAY3 0, 1989 
117 



■ 80386 DESKTOP PCs 





The slightly slanting front and dark tint- 
ed drive access cover help the Amdek 
Systeni/386e stand out. The mother- 
board is an amalgamation of a horizontal 
expansion bus board, a horizontally 
mounted controller, and cards that hold 
the processor, ROM, and memory chips. 


distinguishing features of the Wyse moth- 
ertward are its integrated components; a 
horizontal board on the bottom of tbe case 
serves as the expansion bus; behind it, but 
on the same plane, is a horizontally mount- 
ed Western Digital floppy/hard disk con- 
troller. Vertical expansion cards, also con- 
sidered by Wyse and Amdek to be 
components of the motherboard, hold the 
processor, ROM, and memory chips. 

The 386e has ten slots — three 8-bit and 
seven 16-bit — all of which run at a straight 
8 MHz. The vertical CPU card and memo- 
ry card sit in the two 16-bit slots on tbe far 
right. The memory card is connected to the 
CPU card via a top connector, giving the 
32-bit 80386 processor direct access to the 
memory chips without having to go 
through the slower 16-bit expansion bus. 
The current 32-bit maximum memory on 
the card is a meek 6MB , although a 1 6MB 
card should be out by summer. 

The keyboard has a responsive, dicky 
feel, which is fortunate because the use of 
a modular phone plug type of conrtector in- 
stead of the more usual round V^-inch plug 
means that replacing the keyboard could 
be a problem. It is similar to the usual 101- 
key Enhanced-style keyboard except for 
an additional Select key. This key is used 
in combination with function keys to 


switch between 16- and 8-MHz operating 
speeds and to access Amdek's built-in 
Help system. 

Amdek's on-line Help system assists 
you in using Amdek's customized version 
of MS-DOS 3.3. The company has also al- 
tered the Phoenix ROM BIOS, adding 
such enhancements as DOS-compatible 
support for hard disk drives larger than 
32MB. 

THE TEST MACHINE The tested ma- 
chine, with 2MB of RAM, an 8-bit VGA 
card, and an Amdek VGA monitor, is 
available at a list price of $6,034. That 
price includes the only hard disk drive Am- 
dek supplies, a 43MB 28-millisecond Sea- 
gate ST-251-1. Emphasizing its dealer 
sales orientation, Amdek looks to dealers 
to install larger hard disk drives to custom- 
ers who want them. For the same reason, 
Amdek doesn't sell math coprocessor 
chips, although the 386e has sockets for 
both an 80287 and an 80387. 

At 16 MHz, the 386e runs with zero 
wait states, using 100-nanosecond static- 
column DRAM chips. Memory is inter- 
leaved, but there is no cache or shadow 
RAM. The design works well, however, 
the 386e scored above average for 16- 
MHz 386-based machines on all memory 
and processor benchmark tests. 

■The Amdek is interesting mainly be- 
cause of its mother/memory board ar- 
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Amdek System/386c 
AmddcGxp. 

3471 Nocth Pint S(. 

San Jose. CA 95134 

(408)922-5700 

(800)PCA-MDEK 

Lbt Price: With 1MB RAM. 1 .2MB 5VV 
inch floppy disk drive. DOS 3.3. S3.499; 
with 43MB hard disk, monochrome monitor. 
$4,557; widi VGA nronitor, $4,989; widi 
2MB RAM. $6,034. IMB RAM upgrade. 
$695. 

In Short: The Amdek Systein/386e is a good 
brand-name 16-MHz computer available 
only through dnlers. It offers a pleasant if 
not astounding combination of quality com- 
ponents, good performance, and reasonable 
price. 
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rangement, nonstandard keyboard, and 
case front. Just as important, you get good 
performance and the security of buying a 
system from an established computer 
equipment company. As far as price and 
performance go, the 386e has the right in- 
gredients. — Bruce Brown 


American MitacCorp. 

MITAC PARAGON 386C 

MIT AC PARAGON 386E 

Do you own an endangered desk top, one 
of those pieces of office teal estate threat- 
ened with extinction by encroacbing pa- 
pers, pens, and peripherals? If so, you 
might be interested in seeing just how 
much can be crammed into small-footprint 
computers like the American Mitac Para- 
gon 386C and 386E. 

These 386s ate nearly identical except 
for their CPU clock speeds: the Mitac Par- 
agon 386C (ba.se-priced at $2,775) runs at 
16 MHz, and the Mitac Paragon 386E 
($4,050) clips along at 20 MHz. They use 
the same motherboard and components, 
the same case, the same keyboard, and 
even the same manual. 

The case design shows some innovative 
and useful features. It has, for example, 
only two 5 '/.-inch drive bays (both of 
which ate open to the outside through the 
case). In other computers, this might be 
viewed as a major limitation, but not here. 
That's because you also get a 3'/i-inch 
drive bay, placed on its side, next to the 
5 '/.-inch bays; the setup lets you have both 
a 3'/2- and a 5'/.-inch floppy disk drive, 
with room left over for a tape drive. An ad- 
ditional 3'/2-inch internal bay is perfect for 
holding one of the new sm^l, low-power 
hard disks. The $5,638 16-MHz and 
$5,668 2()-MHz review units came with 
drives from Conner Peripherals; a l(X)MB 
and a 40MB, respectively. The 145-watt 
power supply is strong enough to handle 
just about any expansion plans you might 
have for these machines. 

DESIGNED WITH CARE The case is 
also ruggedly built; one side of the disk 
bays extends all the way to the back of the 
case to form a rigid divider that adds stabil- 
ity and strength. The keyboard cable plugs 




VAX access " 
and PC applications. 
^ Hmmm! 
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Put more computing power with DEC^” connections on your 
desktop. Integrate the power of VAX/VMS''’ and UNIX® systems 
with popular MS-DOS^ applications. With NET mate — Datamedia's 
new bmily of 386™-based desktop workstations. 

NETmate has more of what it takes to help you keep your competi- 
tive edge. More security with diskless operation. More processing 
power. More access to PC applications, shared files, and peripherals. 
More flexible integration with VAX systems. 

With NET mate's sleek, ergonomic design and seamless integra- 
tion, you can take advantage of Digital's PCSA™ NetWare? NFS;" 

PC LAN, and 3 -i- And count on more flexible choices such as 


VT340’'' graphics or Tek 4208 emulation, color or monochrome 
monitors, and DEC- or PS/2®-style keyboards. 

Plus, features that make our price/performance story even 
more attractive. Innovative CARDfiles to personalize start-up and 
security. A Power Meter'" rating of 4.6 MIPS. Integrated VGA color 
graphics. Simultaneous terminal sessions. Cut and paste. And DEC 
printer support 

But don’t just take our word 
for it Make your DEC connec- 
tions by calling Datamedia at 
1 800DMCINFO. 



NETmate is a tndenumol Datamedia Corporation. DEC. VAX. VMS. PCSA. and ate irademarlu of Digital Equipment Corporation. UNIX is a retMered trade 

mark of AT&T MS DOS is a registered trademark of Microsoft Corporation. 386 Isa trademark of Intel Corporation. NetWare is a registered trademaht iJridveU. Inc. 
NFS Isa trademark of Sun Microsystems, Inc. 3 isa trademark of 3Com Corporation. PS22 Is a registered trademark of ISM Corporation. 

Bswer Meter is a trademark of The Daabasc Group. Inc. 


1 1 Trafalgar Square, Nashua. NH 03063 
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Today, desk- 
tq) publishing 
means more to 
business than ever 
before. And Aldus 
PageMaker® 
means desktop publishing to more 
businesses worldwide than any 
other software program. 

Unlike less versatile programs, 
PageMaker lets you quickly create 
everything from simple business 
forms to award-winning brochures. 
And it makes short work of long 
documents, too. 

Your computer becomes a 
powerful business communications 
tool. Which gives you greater con- 
trol of deadlines and costs while 
making your document processing 
more productive. 

If you can use a computer, 
you can create great-looking docu- 
ments with PageMaker. Profes- 
sionally designed templates give 
you a streamlined way to generate 
hard-hitting reports, manuals, or 
newsletters. So you don’t need a 
degree in graphic design to make 
a graphic impression. 

Only a program like Aldus 
PageMaker makes it so easy to 
incorporate spreadsheets, logos, 
charts, tables, and other graphics 
into your documents. Materials 
that once took days can be pro- 
duced in hours. 


! .l/JmlkifMiiii?- 



AND YOU THOUGHT Dl 
WAS NONE OFV 


* Offer f(ood in US. and Canada only and expires September SO, 1 989. Aldus, the Aldus logo and PageMaker are registered trademarks cf Aldus Corporation. Macintosh is a registered trademark 
(^AppleCompulerlnc. 01989 Aldus Corporation. All rights reserved. 






PageMaker works well in 
your existing business environ- 
ment, too. It does a beautiful job 
of integrating with your favorite 
word-processing and spreadsheet 
programs. Its files even transfer 
directly between Macintosh and 
Reversions. Plus, it works with 
more business software and print- 
ers than any other desktop pub- 
lishing product available today. 

So if you thought desktop 
publishing was none of your 
business, think again. And con- 
sider how PageMaker can give 
your business a competitive edge. 

SecMliy Pa^Maker 
means business. 

To see how easily PageMaker 
can improve your business com- 
munications, and your bottom line, 
visit your authorized Aldus dealer. 
Or, call 1-800-333-2538, Depart- 
ment 10-B2 for a FREE Aldus 
PageMaker information packet.* 



The Creative Edge 
in Business. 


ESKIOP PUBLISHING 
OUR BUSINESS. 


CIRCLE 348 ON READER SERVICE CARD 




■ 80386 DESKTOP PCs 



The smalt-footprint case of the Mitac 
Paragon 388E, like its 16-MHz sibling, is 
ruggedly and thoughtfully huilt: in addi- 
tion to turo 5-inch and one S’/r-inch bay, 
an internal bay can hold a small, low- 
power hard disk. 


conveniently into the front of the case, 
where you also find a power switch and a 
reset button. 

The company's own motherboard 
shows similar evidence of thoughtful de- 
sign. It comes with two serial ports, a par- 
allel port, and a floppy disk controller built 
right in. There are only five expansion 
slots (one 8-bit and four 16-bit), but the de- 

American Mitac 
machines offer a 
Phoenix BIOS, 
with its useful 
setup programs. 


mands on these should be low given the 
features built into the motherboard. 

The only problem with the mother- 
board is its memory limitations. It can ac- 
cept either 256-kilobit or 1-megabit SIMM 
packaging. You can install either four or 
eight modules, which means you can have 


only 1MB, 2MB, 4MB, or 8MB 32-bit 
memory configurations. While SMB of 
32-bit memory may seem like enough for 
the moment, there is reason to believe that 
we may be looking at 12MB or 16MB as 
commonplace configurations in the not- 
so-distant future. Furthermore, you only 
get the performance benefits of interleaved 
memory in the 2MB and SMB configura- 
tions. 

American Mitac's own hard disk con- 
troller and 8-bit VGA board are adminedly 
not well known, and the test keyboard had 
a mushy Enhanced-style feel to it. The 
computers did offer a Phoenix BIOS, 
though, with its attractive and useful setup 
programs in ROM. The BIOS that came 
with the 2()-MHz Mitac Paragon 386E of- 
fered an especially nice setup routine that 
gives access to disk drive and memory 
configuration, among other features. 

The two models performed adequately 



WFACT FILE 


American Mitac Corp. 

410 E. Plumeria Dr. 

San Jose. CA 93134 

(800)648-2287 

(408)432-1160 

Mhac Paragon 3S6C 
List Price: With 1MB RAM. 1.2MB 
ind) and 1 .44MB 3'/Vtncfa floppy disk 
drives. DOS 3.3, $2,773; with 40MB hard 
disk, monochrome monilcx. $3,664; with 
VGA monitor, $4,373; with 2MB RAM, 
lOOMB hard disk. $3.638. 1MB RAM up- 
grade. $320. 
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Mhac Paragon 386E 
Lbt Price: With 1MB RAM. 1.2MB 3'/4- 
inch arid 1 .44MB 3^2-indi floppy disk 
drives, DOS 3.3, $4,030; with 40MB hard 
disk, nxmochrome monitor, $4,304; with 
VGA monitor, $3,213; with 2MB RAM. 
100MB hard disk. $6.393. 1MB RAM up- 
grade. $320. 
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In Short: Sharing all features other than 
clodc speeds, the Mitac Paragons are some- 
what limited in expansion slots and memory 
capacity, but nevotheless merit considera- 
tion— e^recially if dedt-top ^Mce is at a pre- 
mium. Ihe lack of a hardwm cadie hindered 
otherwise adequate beixrhmark test scores. 


enough in memory and processor tests, but 
without the benefit of a hardware cache, 
they tended to yield below-average fig- 
ures. The disk test numbers were better a 
bit above average for their respective class- 
es. According to a representative from 
American Mitac, the latest version of the 
Conner drives performs even better. 

I encountered only one real fiaw in the 
machines. Both offered the ability to ad- 
just* the I/O bus speed for the expansion 
slots, and, although both worked at the 
promised 8- and 10-MHz speeds, they pro- 
duced results opposite to the settings cho- 
sen during setup. In other words, a 10- 
MHz setting produced an 8-MHz result, 
and vice versa. The company said that this 
was a problem with early versions of the 
machines and has since been corrected. 

While the systems have some limita- 
tions in terms of memory and slots, they 
should serve well for anyone with modest 
expansion plans. Some of the components 
are less familiar than are the industry stan- 
dards. but good construction quality indi- 
cates that care and thought went into the 
design and assembly. And though the 
prices are not rock-lx)ttom, they’re still 
within the range of consideration, espe- 
cially if you are fighting a losing battle to 
regain control of your desk top. 

— Alfred Poor 


Arche Technologies Inc. 

ARCHE RIVAL 386 

First impressions count, and Arche Tech- 
nologies’ Arche Rival 386 starts off ahead 
of many of the cookie-cutter AT-clone 
boxes. This small-footprint machine is at- 
tractively designed, with nicely rounded 
edges. Internal device expansion is limited 
to three half-height drives, but there are 
sufficient interface slots (eight in all) and 
enough memory capacity to satisfy most 
users' needs. Sharing your desktop with 
this computer isn’t bad at all. 

The Arche Rival 386’s $3,895 base unit 
price includes 2MB of 80-nanosecond 
RAM, two parallel and two serial ports, a 
1.2MB floppy disk drive, a floppy/hard 
disk controller, a monochrome adapter 
with 14-inch flat-screen, 1 ,(X)0-line-reso- 
lution monochrome monitor, IX)S 3.3, 
and GW-BASIC. The test machine also in- 
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THE 

“COMPLEAT”* 
DISK and 
FILE 
MANAGEMENT 
SYSTEM 


mrcAT 


Malces your PC PURRRRRR! 


H Fina/i>, someone has put all the most wantai 
disk and file management uci/ie> functions mto a 
singte, comprehensive package. And every function 
is richly crafted to gii« you the finest software of 
its kind. 

FA7CAT is heavy with utility features that make 
it the compleat disk and file management sofc 
ware. And FA7CAT mcegrates functions from 
other time proven SoftLog^ utility programs, 
with access to cdl functions from one screen. 

■ Uniquely Useful 

With FATCAT you get features you just can’t get 
with any other utility! You can annotate your 
directory listings with 35 character descriptions 
to remind you of what’s in each and every 
file. Or there’s EATCAT’s “folders” which 
make long paths and sub'subdirectories • 

just a bad memory. 

■ 9 Lives Plus! 


• File Compiession Saves Disk Space 
Who couldn’t use a little more? 

• Disk Performance Optimization and Disk Frag- 
mentation Analysis Keeps Your PC moving FAST/ 
• Time Release File Protection Gives Your Data 
9 ’Lives’. 

* File Management and Handling, incli4ding folders 
FATCAT gives you the finest 
file manager! 

• Extensive Browse/Edit/Formatted' 

Peek Facility 
FATCAT sees all 

• Menu Bui/ding and Extended fbint and 
Shoot Program Starting 
For the easiest access to all your 
software. 

• And More 

Menu Access and Expert Keys for everything! 

Fi/e and DiT&:tory Sorting, Two File Search Hzdiities, 

Easy DOS File Attribute Modification. And much, 
much more. 



$13995 


A Fur-Raising Rebate! 


FATCAT gives you everything you’ll 
ever need for effeaive and efficient 
disk and file management. Your 
PC will really purrrr! You get: 

• 100% Deleted File something to malce you tide your 

Recovery+Rrrmac Recovery whiskers: buy FATCAT before June 30, 1989 
Ever^ makes mistakes, and get a $20 rebate! Simply send us your FAVOAT 


• Password Protection 
for Files 

Keeps the eyes of 
strays from pryirxg. 


registration card, a proof of purchase (receipt or 
credit card slip), and a rebate card (available at 
your local software dealer) by August 1, 1989, and 
you’ll have $20 to fatten up your wallet! 


♦COMPLEAT. From W:bster’s:— “of or marked by a highly developed, 
wide ranging proficiency or skill.” 


SorLoGic 

SOLUTIONS 

One Perimeter Road 
Manchester, NH 03103 
800*272*9900 
In NH 603*627*9900 
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Howto 
avoid making 
backupa 

Make Irwin* do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 

ideas— all automatically. 

No complicated 
commands. 

No sloppy floppies. 

Our EzTape* software 
makes it easy to store 

whatever data you want. Whenever you want. 

It doesn’t matter whether you’re backing up a PC 
or a Mac. 

An Irwin backup system works with them all. 

Along with all the popular local area networks. 

Providing up to 150 megabytes of reliable storage. 

In fact, with its patented AccuTrak” precision 
tracking technology, you can transfer data from a PC 
to a PS/2 to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridgje systems to do their backup than aU^ 
others combined. i 

Just call 1-800-BACKUPl for the J 
d^er nearest you. 

Because the best w^ to make 
backups is to avoid it. 
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■ 80386 DESKTOP PCs 



With its smaii foot|irint and nicely round- 
ed edges, the Arche Rival 388 breaks out 
of the AT-chMie mold. The machine also 
departs from the norm by offering 20- 
MHz speed using a 16-Mlb processor 
teamed with a 20-MHz crystal. 


eluded a 1 .44MB floppy disk drive, a 
66MB RLL hard disk ^ve, and an EGA 
video adapter and display , for a list price of 
$5,569. While these prices may be higher 
than you'd pay for a mail-order machine, 
they compare well with national brands 
like AT&T. Compaq, IBM, Tandy, and 
Zenith. 


FACT 


FILE 


Arche Rival 386 
Arche Techixdogies Inc. 

48881 K«toRd. 
f^mont, CA 94539 
(800)422-4674 
(415)683-6760 

Lbt Price: With 2MB RAM. 1 .2MB 5'/4- 
inch floppy disk drive, monochrome moni- 
tor. DOS 3.3. S3.895; with 66MB hard disk. 
$4,8(X); with EGA monitor, $5,4(X); with 
1.2MB5’/4-inchand 1.44MB 3‘/6-inch flop- 
py disk drives, $5,569. 

In Short: The Arche Rival 386 is a good- 
looking small-footprint model that squeezes 
20-MHz performance out of a 16-MHz pro- 
cessor. It holds its own against other 20-MHz 
units in speed tests but doesn't have a price 
advantage, other than an exceptional 2-year 
warranty through Ardie dealers. 
ClRCl-E41tONREADeRSERVICECARO 


PSEUDO SPEED? The Arche Rival 
386 is sold as a 20-MHz unit, but a look in- 
side reveals an Intel 80386-16 processor 
chip teamed with a 20-MHz crystal; the 
ciystal controls the actual operating speed. 
Although this is not an uncommon prac- 
tice, Intel recommends against pushing its 
chips faster than the rated speeds. Arche 
Technologies has taken care of the major 
cause for concern by installing fast (and 
expensive) 80-ns. memory chips. 

The vendor assured us that it has never 
had a boosted 16-MHz chip fail, and we 
encountered no problems while running 
the machine at 20 MHz and zero wait 
states. Our benchmark tests showed that 
the system held its own with many of the 
true 20-MHz units, ranking near the mid- 
dle of the spectrum. 

Arche Technologies makes its own 
motherboards and uses a Phoenix ROM 
BIOS and a Chips and Technologies chip 
set. All memory is fitted onto a 32-bil 
memory expansion card, which can hold 
8MB. A second 32-bit slot can accommo- 
date another memory card with an 8MB 
capacity, bringing the system maximum to 
16MB of 32-bit RAM, more than enough 
to run current OS/2 and DOS applications. 

The expansion bus runs at 10 MHz, the 
high end of the usual standard for interface 
cards. With newer cards you should be 
OK, but it doesn't hurt to check if the add- 
in cards you need will run at that speed. 

Four slots are available after adding in 
one floppy/hard disk controller, a single 
memory card, a video adapter, and a paial- 
lel/serial card. The 2(X)-watt power supply 
isn’t stingy, considering the three-drive 
limit of the system. There are four device 
connectors, though, so you could theoreti- 
cally run an external device as well. 

Arche offers eight hard disk drive op- 
tions, ranging from 20- to 122MB. Since 
you won't be able to add a second internal 
hard disk drive, you should buy the high- 
est-capacity drive you can afford the first 
time around. 

The system deserves a better keyboard 
than the overly mushy Hi-Tek unit that 
came with the test machine. Hi-Tek key- 
boards usually have more response than 
the one we received, so the decidedly soft 
feeling was something of a surprise. 

If you need lots of room for disks and 
tape drives, or worry that this isn’t a real 


2()-MHz machine (although it sure acts 
that way), you’ll probably want to look 
elsewhere. But if you want a brand-name 
computer that is sold and supported by lo- 
cal dealers, performs well, and doesn’t 
hog desk-top space, the Arche Rival 386 
fits the bill . — Bruce Brown 


AstRlse.4RchInc. 

AST PREMIUM/386C 

Following on the heels of the AST Premi- 
um/386 Model 300 is the company’s latest 
20-MHz unit, the Premium/386C. The 
“C" in the name stands for cache, and it 
represents the major performance en- 
hancement made to the system: the addi- 
tion of 64K of 25-nanosecond SRAM 
cache memory. (The Model 300, sans 
cache, is still available at a ba.se price of 
$4,195.) 

The $4,395 base system with no hard 
disk drive includes AST’s own BIOS, the 
Intel 386 processor, a 1 .2MB floppy disk 
drive, DOS 3.3, and GW-BASIC. A flop- 
py disk controller plus one parallel port 
and two serial ports all reside on a mother- 
board made by AST itself In addition, you 
get a 220-watt Triag power supply, plus 
easy access to three of the five Mf-height 
drive bays. All of this comes packaged 



FACT 


FILE 


ASTPnfiiiiiiii/386C 
AST Research Inc. 

2121 Alton Ave. 
lirvine,CA 92714 
(714)863-1333 

Lbt Price: With 1MB RAM. 1 .2MB 514- 
indi floppy disk drive. DOS 3.3, $4,395; 
vridt 4(^16 hard disk, monochrome monitor. 
$6,085; with VGA nxxiitor, $6,789; with 
2MB RAM. 90MB hard disk. $6,995. 1MB 
RAM upgrade. $999; 150MB hard disk, 
$2,995; 40MB tape backup. $695. 

In Short: Cache memory is the chief im- 
provement found on AST's latest 20-MHz 
3^, a machine diat tested well in the mp half 
of similar 20-MHz models; 24-hour on-line 
support is another plus. One drawback is the 
rrtachine's partial SMARTskx architecture, a 
design for which no one, not even AST. has 
yet announced plans to manufacture boards. 
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Tecmar OflferslfouThe Best 
Tape Backup For Both 


Regardless of what world you live 
in, Tecmar delivers the dependable, 
cost-effective tape backup ss'stems 
you’re seeking, 

Mac World 

Tecmar’s QT-Mac80™ and 
QT-Mac40'“ are the proven choice 
for SCSI tape backup for the pure 
Mac environment, with netw'ork sup- 
port for effective backup and archiv- 
ing under TOPS,® AppleShare® and 
Novell.® Including our exclusive 
QuickTum'" Qualitv’ Service and 
two-year warranty, you couldn't ask for 
a better Mac tape backup solution. 


Applications Guide 



'Bundled with SuLink tor (uul H'lutiimi /’C jnd PS d K<il 

adjptfr K’uni alio avjifuNe Call f-" driaih 

TEQVMR 


Af1£XONCOMf¥WY 


Mixed World 

We've even bridged the gap 
between PC Bus, Micro Channel™ 
Bus and NuBus™ with our new 
QT-Macl50™ and NuLink™ inter- 
face board, which now, for the first 
time ever, give you a single-drive 
solution for mixed environments. 

So get the best for both worlds. 
For the name of vour nearest dealer, 
call us today at ( 216 ) 349-1009 
or toll-free at ( 800 ) 624-8560 
Tecmar, Inc., 6225 Cochran Road. 
Solon. Ohio 44139-3377. 
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The three SMARTslots intheASTPre- 
miuni'SSSC will accept standard AT and 
XT cants. But their main purpose is to en- 
hance performance by unloading same of 
the CPU's work onto boards (as yet un- 
available) that take advantage of their 
capabilities. 


in a box 2 inches narrower than an IBM 
PC AT. 

The unit we received sported a Western 
Digital controller capable of controlling 
two hard and two floppy disk drives, giv- 
ing the system the ability to handle three 
floppy drives total. A CDC 90MB hard 
disk drive, AST’s 16-bit video card, and 
an AST VGA monitor were also included 
for a list price of $6,995. 

No RAM is located on the mother- 
board; instead, the cache memory and 
standard I MB of lOO-ns. SIMMs are 
found on a 32-bit memory board. If you 
use I-megabit chips, you can pack the 
board with I6MB of RAM. This method 
saves you motherboard real estate and 
greatly simplifies the memory upgrade 
process. 

SLOTS WITH AN IQ Besides the pro- 
prietary 32-bit slot, you get one AT-style 
16-bit and two 8-bit slots. The other three 
16-bit slots are what AST calls SMART- 
slots: specially designed expansion slots 
that can enhance overall system perfor- 
mance by unloading some of the proces- 
sor's work onto boards designed to take 
advantage of the distributed processing. 

The problem is that no one — not even 
the people at AST — has yet come out with 


the boards that will do this. Until someone 
does, you can just plug XT- or AT-com- 
patible boards into the SMARTslols. 
(AST says that it does have plans for such 
boards in the works, but declined to be 
more specific.) 

Our benchmark tests showed that the 
new and improved AST performed consis- 
tently in the top half, and frequently 
ranked in the top third of the machines in 
its range. It was nearly always well ahead 
of its IBM counteipart. 

A grab bag of utility software to im- 
prove performance and help with diagnos- 
tics comes with the system. We found disk 
caching software, memory management 
utilities, RAMdisk software, and a print 
spooler. The documentation for these utili- 
ties and the machine's user manual were 
incomplete preliminary versions, but what 
was there looked good. 

Also worth mentioning is AST’s 24- 
hour support. If you have questions at any 
time of the day or night, you can get to an 
AST technician via a bulletin board — not 
much use if your only computer is down, 
but a great help otherwise. 

The addition of cache memory en- 
hances an already respectable system de- 
sign. AST bas always had a good name as 
a components manufacturer, and its latest 
machine seems to corroborate its growing 
reputation as a capable systems builder. 
The Premium/386C is well worth a look. 
— Kate Emery 


At&t 

AT&T 6386 WGS 

While the argument in favor of desktop 
and large-sized personal computers usual- 
ly centers around the number of expansion 
slots and drives these systems can handle, 
the intended market for AT&T’s 20-MHz 
6386 WGS ($3,495 base price) goes be- 
yond users who just want a lot of elbow 
room. 

WGS stands for Work Group System, 
referring to the system's ability to support 
up to 32 users and accomnKxIate up to 
48MB of 32-bit RAM. An indication of 
this machine's target market is that during 
last fall’s AT&T sales campaign, every 
6386 WGS sold came with a free terminal . 

Running under Unix, the 6386 WGS’s 


function is to serve primarily as a mul- 
tiuser, multitasking machine for depart- 
mental workgroups or as a file server for a 
department-level network. The claim of 
32-user support refers to the maximum 
number of users who can run their termi- 
nals at acceptable performance levels un- 
der a multitasking operating system using 
this computer as the primary CPU . 

Of course, if you’ve a real yen to have 
some extra-heavy-duty hardware all to 
yourself, the AT&T 6386 WGS (which is 
actually made by Olivetti) is an interesting 
alternative. The WGS has a separate steel 
box that encases the main, hidden hard 
disk drive to minimize interference from 
stray radio-wave emissions. There’s a 
huge fan that protrudes from the back of 
the system unit just to keep everything cool 
inside, clearly in expectation of the com- 
puter’s being stuffed with heat-producing 
memory expansion and network cards. 
The expansion bus runs at 10 MHz; two 8- 
bit, two 16-bit, and three 32-bit memory 
expansion slots (each of which can hold 
memory cards filled with up to 16MB of 
DRAM) are included. 


OLIVETTI INSIDES The Olivetti 
motherboard hosts the 20-MHz 386 chip; 
the Olivetti BIOS, Version 1 . 14; a floppy 



The AT&T 6388 WGS is designed hu 
heavy-duty, multiuser operation. A steel 
box encases the main hard disk to mini- 
mize radio-wave interterence. A huge fan 
means you can stuff the unit with heat- 
producing memory and network cards. 
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FACT 


FILE 


AT&T 6386 WGS 
AT&T 

I Speedwell Ave. 

Morrislown, NJ 07960 
(201)247-1212 

List Price: With 1MB RAM. 1.2MB 5*/4- 
inch floppy disk drive. S3 .495: with 40MB 
harddisk, monochrome monitor. DOS 3.3. 
$5,290; with VGA monitor, $5,313; with 
68MB hard disk. $6,913: with 135MB hard 
disk. $7,913. 1MB RAM upgrade. $749: 
60MB tape backup. $1,495. 

In Short: This very rugged machine looks 
larger than it actually is; it's intended to be 
used as a multitasking machine for depart- 
mental workgroups. Able to hold up to 48MB 
of 32-bit RAM. this one is probably too 
much machine for the rteeds of an individual 
user. 

CIRCLE 4120N REAPER SERV)C£ CARO 


disk drive controller; and one parallel and 
one serial port. The system also offers zero 
wait states and the ability to shadow both 
BIOS and video ROM. The test machine 
included an 80387 math coprtrcessor, but 
the WGS will also support a Weitek 1167 
chip. 

On the test machine, a Western Digital 
1:1 interleave ESDI hard disk controller 
ran an 80MB CDC hard disk drive. The 
Key Tronic Enhanced-style keyboard is 
passable but a bit soft. 

On a pure speed basis, the WGS scored 
in the middle of the 20-MHz pack on our 
benchmark tests. Think of it as a large, 
fast, luxuriously equipped bus — not a 
swift sports car with room for only two. 

The WGS is an expensive machine. 
The test configuration with 4MB of mem- 
ory, an 80MB hard disk drive, an 80387 
20-MHz coprocessor, and a combination 
8- and 16-bit VGA display setup lists for 
$9,607, a pretty penny indeed. If you fill it 
up with memory, the unit can easily cost 
you more than $40,000, as each fully pop- 
ulated 16MB expansion card has a price of 
almost $12,000. It's hard to imagine this 
computer as a single-user system; it lacks 
the performance that engineering and 
desktop-publishing applications most 
need. But this system is a heavy-duty 
worker, and it should last a long time. 

— Bruce Brown 


Bus CoMPim Systems 

BUS 386/16 
BUS 386/20 
BUS 386/25 


Bus Computer has been in business for the 
past 5 years, but in that time it has gone 
through at least two name changes. What 
may set the company apart from a host of 
other clone-makers, besides its chameleon 
identity, is its choice of components. All 
386 machines purchased with 64K cache 
memory, like the ones we reviewed, are 
built around an American Megatrends Inc. 
(AMI) motherboard. Each base unit even 
comes standard with the fast and full-fea- 
tured Distributed Processing Technology 
(DPT) controller card plus 512K disk 
cache, a combination that alone retails for 
over $1 ,200 (see the sidebar “Hard Disk 
Speed: The Cache Advantage”). 

The Bus 386 machines are available 
with three processing options. The 16- 
MHz computer, with a 1.2MB 5 '/.-inch 
floppy disk drive, one parallel and one se- 
rial port, 1 MB of RAM. 64K cache mem- 
ory, and an Enhanced-style keyboard, 
sells for $1,799. A 20-MHz model with 
the same configuration sells for $2,099. 
And the price of the 25-MHz base unit 
jumps to $3,650. 

All Bus 386 models are built within a 
mighty tower encasement. There is an im- 
mense drive bay capacity that can accom- 
modate a total of seven half-height de- 
vices. Front power and reset buttons sit 
alongside an LED with a 2-inch-high digi- 
tal readout of your processor’s current 
speed. This is probably most useful as a 
check when toggling down to the slower 8- 
MHz speed. 

BUS38<i/16 The tested Bus 386/16 was a 
conspicuous entry. Though an Intel 16- 
MHz microprocessor chip was mounted 
squarely in the middle of the motherboard, 
this machine ran consistently at 20 MHz in 
all our tests. Even the bus speeds were 
equal to those of the Bus 386/20. running 
at both 8 and 10 MHz, The Bus 386/16, in 
fact, fared much better than the 386/20 in 
the 80386 Instruction Mix test results. 

Some might consider Bus's strategy an 
effective way to achieve 20-MHz speed at 
a 16-MHz price. But there are two reasons 
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why this deal is no bargain. First, Intel 
does not guarantee the integrity of its chip 
on computers running at higher speeds 
than the processor. Second, the 16-MHz 
model, in all configurations, is only slight- 
ly less expensive than the Bus 386/20. For 
instance, our test 16-MHz configuration, 
which differed mainly from the 20-MHz 
evaluation unit in terms of processor speed 
and hard disk size, was priced at $4,699, 
only a slim $300 less than the 386/20. 

Asfarasweknow, Bus Computer’s ad- 
vertising and marketing do not promote the 
faster speed rate achieved in the 16-MHz 
model, so it doesn't appear as if the com- 
pany is trying to capitalize on the occur- 
rence. If choosing between the two, 
though, be on the safe side and stick with 
the Bus 386/20 machine. 



Bus 386/20 For instant adjustments and 
convenient testing, setup and diagnostic 
software are built into the ROM of all Bus 
computers. Shadow RAM is automatically 
invoked on these machines unless you tog- 
gle it off in setup. On the Bus 386/20, 
which came eonfigured with 2MB of 
RAM, the 384K above the 640K base is 
reserved for BIOS and video enbance- 
ment — allowing only 1MB of available 
extended memory. The display update 


Uke the 16- and 20-MHz cache-RAM- 
equipped Bus tovters, the Bus 3SB2S is 
built around an AMI motherboard and 
comes standard with Distributed Pro- 
cessing Technology’s fast disk control- 
ler with a 512K disk cache. 




The Panasonic Boom; the next generation in business. 


“FhMn what I’ve seen, 
these Panasonic printers 
are setting a new standard 
in price/performance. 

So I got all three. 

The 1191 is by the register, 
the 1 1 24 is in the back office 
and the 1180 is at home.” 


generation in printers, 
in the family. 




'4 > 


I Panasonic * 




Resident type- fonts on all 1 100 
eries printers inctude draft pica and elite, 
ir-quality or near-letter-quality 
urier, PtiKlige, Bold PS and Sans Serif, 
^us Script on the 1124. 

All these resident LQ or NLQ fonts 
^re available in ten different character 
pizes. 

And print speeds go from 38 to 63 
|:ps in letter-quality/near letter quality. 

1 from 160 to 240 cps in draft. 

The 1100 Series printers also 
Droduce graphics as well as they handle 
: Resolutbn is crisp, dear, precise. 
Vith bit image matrixes from 240x216 
dpi to 360x360 dpi. 

All of these features enhance your 
ability to create— and be creative. 


The 1100 Series printers were 
designed for non-software experts. 

The EZ-Set“ Operator Panel allows 
you to make choices simply and 
quickly-without having to program any 
software. 

The ergonomic design presents 
you with settings for the features you use 
most Fonte, pitch, form length and many 
more choices can 
be pre-set on 
the panel. And the 
1124 even has a 
Macro feature that 
allows you to easily 
save and recall all 
the panel settings 
for three different 
formats 


S t i e ctab la on the 
EZ-S«t Operator Panel: 

■ Fonts: 4 to 6. depending 
on model 

■ Pitch: 4 to 6. depending on 
model 

■ Form Length; From 8* to 14* 

■ Quiet Mode: Cuts printer 
notseby50% 


I The EZ Set" Operator Panel puts features 
at your fingertips. 


Micro Lir>e Feed: forward 
and rei«rse 


r 


•SBfisr 


Epson Is a registered traOernarlt of S 

Epson Corporation 

IBM IS a registered trademark of 

Intemationaf Bosirwss Machines 

Corporation 

***The complete warranty is 

mailable tor review at your 
*■ Dealer 


Plus the protection 
of a two-year 
warranty. 




The 1 100 Series 
is a family of full- 
featured 24- and 
9-pin printers. Com- 
patible with the rich 
software 

libraries — 

supporting both ' ~ "}• 
Epson* and IBM" dot matrix 
printers ArxJ protecting your invest- 
ment with something you'll find 
on very few printers out there: a 
two-year warranty"* on both 
parts and labor, from Panasonic. 

That makes them good 
investments 

From any business 
perspective. 

For more information on the 
1 100 Series printers or any of 
our other versatile computer 
products call: 



1 -800- RC -8086. 


F^nasonic 

Office Automation 


Copiers, Typewriters, Printers, 
Peripherals and Facsimiles. 








The 1100 Series.The next 

Performance rui 



KX-P1124 KX-P1191 


A highly-sophisticated 24-pin. 

And two companion 9-pina These are 
the remarkable dot matrix printers 
which make up the 1100 Series from 
Panasonic." 

They'll meet your needs today— 
and tomorrow— with flexible paper 
handling, multiple resident fonts and 
unsurpassed ease of operation. 

Fbr the demands of the present 
each 1 100 Series printer offers advanced 
feafures, ergonomic design, and attrac- 
tive prices to suit the requirements of 
a business, a department an application 
or an individual. 

For the demands of fhe future, the 
1 100 Series provides a smooth progres- 
sion of printing capabilities to grow 
into...and grow along with. 

Versatile I 
to meet all 
your needs. 

In engineering 
the 1100 Series 
printers, Panasonic 
placed a high 
priority on paper 
handling. With that 
in mind, an ingen- 
ious push/pull 
tractor feed system 
was incorporated 

into the 1 100 Series. Bottom 

The idea \was not feed. 




Front 

feed. 


simply to accommodate a plethora of 
paper shapes, sizes and weights, but 
to allow the user to — 
handle everything f 
from single sheets 
to multi -part forms 
to fanfold paper- 
even envelopes 
and labels— 
quickly and easily. 

All 1 100 Series printers can accom- 
modate single sheets in both landscape 
and portrait orientation. 

So presentations incorporating 
graphics with text present no problem. 

All 1 100 Series printers offer mulfiple 
paper paths for confinuous paper. And 
since paper can be fed from your choice 
of bottom or rear, you can put an 
1100 virtually anyvvhere. 

All 1100 
Series printers 
have semi- 

, automatic paper 

loading. 

So sheets 
are perfectly 
positioned the 
first time in. 

All 1100 Series 
Rear printers auto- 

feg£l matically locate 


n?4 pnmer shown 


the perforation on fanfold paper, bring the 
perf to the tear bar for easy tearing, and 
then position the next sheet 
of paper for printing. Without 
wasting a single sheet And 
all 1100 Series printers have 
a ‘paper park’ capability. On 
demand, continuous paper is 
retracted and 'parked' so that 
sheet paper and envelopes 
can be loaded and printed 
without unloading— and wasting— the 
fanfold paper. 

Thousands 
of ways to 
exercise 
creativity. 

The variety of 
type styles, sizes 
and weights that 
can be created on 


Draft Pica 
Draft Elite 
Courier Pica 
PrestiB** Elite 
Bold Proportional 
Space 

Sans Ser if Pica 

Sc^pt P'Lcn. 
(1124 oniy) 


any of the 1100 Series printers is stag- 
gering. 

A minimum of 3400 combinations, 
in fact can be created by combining 
resident fonts, character sizes and 
enhancement choices like italics, double 
height bold face, underlined, super- 
and subscript 




The Panasonic 1100 Series Printers. 


Match your needs against these: 


KX-P1124 
24-Pln Printer 


KX-P1191 
9-Pin Printer 


KX-PlieO 
9-Pin Printer 


Print SpMd: 
(Characters/sacond) 

Dtall W 

Bite 192 cps 63cps 

Pica leOcps 53cps 

Latter QuaiHy Fonts: 

Courier, Prestige, Bold PS, 

Sans Serif, Script 

Rosoiiitton: 

Draft-24 X 9 
LQ -24x30 


BR bnago (matrix): 

360 X 360 dpi 


Print Spend: 
(Characters/sacond) 

Draft NLQ 

Bite 240 cps 48 cps 

Rea 200 cps 40 cps 

Near Latter Chiaiity Fonts: 

Courier, Prestige, Bold PS, 

&ns Serif 

Resoiution: 

Diaft-9 X 9 

NLQ (Sans Serif)- 1 8 X 9 
NLQ (All others) -18x18 

BR image (matrix): 

240 x 216dpi 


Priirt Spaed: 
(Characters/sacond) 

Draft NLQ 

Bite 192cps 38cps 

Hca leOcps 32cps 

Near Latter QuaiHy Fonts: 

Courier, Restige, Bold PS, 

Sans Serif 

ResoiuUon: 

Draft-9 X 9 

NLQ (Sans Serif)— 18x9 
NLQ (All others) -18x18 

BR image (matrix): 

240 x 21 6 dpi 


EZ-Sat Operator Panai: 

Rimary functions include: 

Font Lines Fter Inch 

Pitch Quiet Mode 

Form Length Fterfciration Cut 

F^per Loading Paper Forking 

3 Macro Settings Margin Settings 

Micro Line Feed Default Setting 

Itactoriypa: 

Push/pull, swivel mounL flat belt 


EZ-Sat Operator Psnai: 

Primary functions include: 

Font Bold Mode 

Pitch Quiet Mode 

Form Length Fterforation Cut 

Micro Line Feed Italic Mode 

Line Feed Form Feed 

Lines Per Inch Margin Sellings 

Itactoriype: 

Push or pull pinwheel 


EZ-Sat Operator Panai: 

Rimary functbns include: 

Font Line Feed 

Pitch Quiet Mode 

Form Length Perfcxation Cut 

Micro Line Feed Form Feed 


Itactoriype: 

Push or pull pinwheel 


Paper Feed: 

fath Method 

Top Cut Sheet Feeder (opt) 

Rear Push Tractor 

Bottom Pull Traclor 

Front Friction or Pull Tractor 


Paper Feed: 

f%lh MetfKxj 

Top Friction/Cut Sheet F^er 

(opt) 

Rear Push Tractor 

Bottom Pull Tractor 


Paper Feed: 

F^lh Metho d 

Top Friction/Cut Sheet Feeder 

(opt) 

Rear Push Tractor 

Bottom Pull Tractor 


Emulstioiisi 

Ep^ LQ-2500; IBM Proprinter X24 

Buffer: 

6K(std);32K(opl) 

Noiae Laval (LQ Mode): 

56 dbA (Standard); 

53 dbA (Quiet Mode) 

Dimensions: 

169 (w) X 14.1 (d) X 5.6 (h) inches 

18.7 lbs 


Emulations: 

Epson FX-86e; IBM Proprinler II 

Buffer: 

6K(sld);32K(opt) 

Noiae " * • 

55 dbA (Standard); 

52 dbA (Quiet Mode) 

Dimensions: 

16.7 (w)x1 3.4 (d)x 5.2(h) inches 

15.7 lbs 


Emulations: 

Epson FX-86e; IBM Proprinter II 

Buffer: 

2K (std); 32K (opt) 

Noise Level: 

55 dbA (Standard); 

52 dbA (Quiet Mode) 

Dimensions: 

16.7 (w) X 13.4 (d) X 52 (h) inches 
14.1 lbs 


Options and Accessories: 

Cut Sheet Feeder (KX-P36) 
RS-232C Serial Interlace (KX-P19) 
32K Expansion Buffer Chip (KX-P43) 
Re-Inking Fabric Ribbon (KX-P145) 


Options and Accessories: 

Cut Sheet Feeder (KX-P37) 
RS-232C Serial Interface (KX-P19) 
32K Expansion Buffer Chip (KX-P43) 
Re-Inking Fabric Ribbon (KX-P1 1 5) 


Options and Accessories: 

Cut Sheet Feeder (KX-P37) 
RS-232C Serial Inferface (KX-P19) 
32K Expansbn Buffer Chip (KX-P43) 
Re-Inking Fabric Ribbon (KX-P11 5) 


Panasonic^ 

Office Automation^^v^^ 


CPD6020 
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efe FACT FILE 


Bus Cwnpuler Systems 
135 W. 26th St. 

New York, NY 10010 

(800)451-5279 

(212)627-4485 

Bus 386/16 

List Price: With 1MB RAM. 1.2MB 5‘/4- 
inch floppy disk drive. SI .799; with 60MB 
hard disk, monochrome monitor. DOS 3.3. 
S2.850; with VGA monitor. $3,350; with 
2MB RAM. 70MB hard disk. 1.2MB 5'/4- 
inch and 1 .44MB 3‘/2-inch floppy disk 
drives, 80387 coprocessor. $4.6W. 1 MB 
RAM upgrade. $450; 150MB hard disk. 

SI .500; 60MB Upe backup. S675. 

CIRCLE WON OEADCR SERVICE CARO 


Bus 386/20 

List Price: 1MB RAM, 1.2MB 5V4-inch 
floppy disk drive, $2,099; with 60MB hard 
disk, rmmix:hrome nxwitor, DOS 3.3. 
$2,950; with VGA monitor. $3,450; with 
2MB RAM. lOOMB hard disk. 1.2MB 5'/*- 
inch and 1.44MB 3'4-inch flof^ydisk 
drives. $4,999. I MB RAM upgrade. $450; 
150MB hard disk. $ 1 .500; 60MB tape back- 
up, $675. 

CinCLEterONREAOERSERVCECARO 


Bus 386/25 

List Price: With I MB RAM . I 2MB 5 Va- 
inch floppy disk drive. $3,650; with 60MB 
harddi^. monochrome monitor, DOS 3.3, 
$4,325; with VGA monitor. $4,825; with 
4MB RAM. 330MB hard disk. 1 .2MB 5'/4- 
inch and 1 .44MB 3'4-inch floppy disk 
drives, 80387 coproce.viw. $8.9W. 1MB 
RAM upgrade. $450; 60MB tape backup. 
$675. 

QRCLE aOt ON READER SERViCE CARD 


In Short: Built with quality components, 
these tower-sized systems ofTer such leature.s 
as a superfast DPT controller card with 5 1 2K 
built-in disk cache and as an option, 64K of 
cache memory. Though base prices are rea- 
sonable. the systems are a better bargain with 
each option added. 


rates, however, will increase in excess of 
100 percent with shadow RAM enabled. 
This is particularly valuable when you are 
using screen-intensive applications like 
CAD/CAM software. 

Besides the 2MB of RAM, the tested 
386/20 included a number of high-quality 
components, such as a 100M6 Priam haid 
disk. Video Seven 16-bit VGA color 


adapter, and NEC MultiSync II monitor, 
plus 3 '/ 2 -inch and S'A-inch floppy disk 
drives, at a list price of $4,999. 

The AMI Mark n XT 386 motherboard 
used in this configuration is unable to ac- 
cept memory directly. Instead, the archi- 
tecture incorporates an accompanying 32- 
bit card with capacity for 8MB of memoiy . 
Another 8MB can be loaded via a daugh- 
tercard, thus bringing the total 32-bit 
memory to 16MB. 

Theoretically, this motheiboard could 
take up to 64MB of RAM using 4-megabit 
chips. By the same token, the AMI Mark II 
AT motheiboard used in the 2S-MHz ma- 
chine could hold up to %MB. AMI cau- 
tions you, though, Aat not only is the 4Mb 
chip presently in short su|^Iy , but the ones 
that are available haven’t been around long 
enough for the company to test both their 
integrity over time and their compatibility 
with the AMI boards. 

But there are plenty of other features to 
recommend the AMI motherboard, like 
64K of built-in cache memory controlled 
by a proprietary discrete logic. And the 
eight full-size slots allow enough expan- 
sion to suit most users. On top of that, the 
unit did well on our benchmark tests, gar- 
nering midlevel to high scores on most 
tests. Fortunately for the Bus 386/20, itisa 
machine equal to the sum of its parts. 

BUS386/25 One of the most outstanding 
buys in its class, the Bus 386/25 we tested 
came equipped with robust features: a 
monstrous 330MB Priam fixed disk, 
1.2MB 5'/4-inch and 1.44MB 3'/i-inch 
floppy disk drives, the same VGA comple- 
ment as the Bus 386/20, and the standard 
4MB of RAM— all for under $9,000. 

The AMI motherboard on this model 
runs the AMI Mark U AT 386 BIOS . This 
version of the AMI motherboard is more 
intelligent than the AMI Mark II XT used 
in the Bus 386/16 and Bus 386/20 models. 
The Mark II AT will automatically find 
memory as it's added, whereas the Mark II 
XT requires manual switch adjustment on 
the mo^iboard. 

The Bus 386/25 performed in the mid- 
to-high range of machines in its class. The 
fast DOS File Access times (small-record) 
can be attributed to the DPT controller. 
Though impressively fast in this one cate- 
gory, the controller probably won't direct- 


ly affect the speed of most applications. As 
the Bus 386/25 is a strong performer over- 
all, it was doubly puzzling to see an amaz- 
ingly slow transfer speed between the hard 
disk and the 5‘A-inch TEAC floppy disk 
when doing some routine file copying. 
When stacked up against the unit’s other 
features, however, this one annoyance is 
less outstanding. 

EXTRA VALUE FORNETWORKS Be- 
cause of their standard components, the 
Bus 386 line of computers exhibits promis- 

The Bus 386/20 
did well on our 
benchmark 
tests and is a 
machine 
equal to the sum 
of its parts. 


ing quality at reasonable prices — especial- 
ly as you add more options. You get extra 
value, for instance, if you plan to use one 
of the Bus machines as a Novell file server 
and choose any Priam hard disk to go 
along with it. Priam ships its hard disks 
Novell NetWare-ready: they are prefor- 
matted with DOS or Xenix and have had 
Novell COMPSURF mn on them at Pri- 
am’s own testing lab. This saves you sev- 
eral days of testing prior to installing the 
network software. 

In particular, the combination of the 
Priam 330MB hard disk (which alone re- 
tails for $3, (XX)) and the Bus 386/25 gives 
you outstanding network capacity at top 
speeds for an unbeatable price. Throw in a 
tape backup unit, and this configuration 
has server written all over it. 

The 20- and 25-MHz models represent 
particularly good buys whether you plan to 
use them as servers or not. Good prices, 
excellent features, and high speed make 
them well worth a look. — ^Tami Peterson 
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The world’s most popular disc drives are also the 
most reliable. Seagate’s ST225 family of 5.25" half- 
height drives now features a mean-time-between- 
failure of 100,000 hours for unsurpassed reliability and 

Reliability runs in our family "p" 

ST225R,ST238kand 
ST250R offer format- 
ted capacities of 21, 21, 
32 and 42 megabytes 
respectively, and are 
ided as add-ins or 
upgrades for IBM® 
PC/XT/ATs™ and 
compatibles. When 
paired with Seagate’s 
own STUM or STllR 
controllers, you’re 
assured of Oie most 
reliable, cost-effective 
storage solutions 
available today. 

More than 8 mil- 
lion of these drives 
have been shipped 
to qualily-conscious 
computer users 

around the globe. They know that every Seagate model 
is built to the same high quality standaks that have 
made Seagate the first name in disc drives worldwide. 

For more information on the world’s most reliable 
disc drives, contact your authorized Seagate dealer, or 
call Seagate directly at 800-468-DISC or 408-438-6550. 


(^Seagate 

The first name in disc drives 


IBM RfHXivd tndnMTk tpd R/XT u4 PC/AT Iff mdHMUki af IiVmtlaMl Beiktm HidiUMi Corf 
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Canon UsA Inc. 

CANON A-200SX 


Canon largely controls the personal copier 
world and also makes the laser printing en- 
gine used by many vendors, including 
standard-setting Hewlett-Packard. But it 
won't capture the 386 market with its lone 
offering, the A-200SX, On the plus side, 
the unit (actually an Acer Technologies 
16-MHz machine with a new case) is fast, 
but its high price and lack of system expan- 
sion options through Canon’s own dealers 
are problems too significant to ignore. 

ilie desktop-sized machine is available 
in one $5,500 configuration only, with 
I MB of motherboard RAM and a 40MB 
MiniScribe hard disk drive. The one op- 
tion is an EGA video card and Acer moni- 
tor combination that, at $980, brings the 
total system price to $6,480. The only oth- 
er item you can buy from Canon for this 
computer is a set of DOS manuals for an 
extra $140. (DOS and GW-BASIC soft- 
ware are included in the base price.) 

The A-200SX also includes two serial 
ports and one parallel port, a 5!4-inch 
1 .2MB floppy disk drive, and a 200-watt 
power supply with five device power con- 
nectors. The case will take five half-height 
storage devices with three exposed for re- 
movable media. The 101-key, Enhanced- 
style keyboard, also made by Acer, has a 
nice dicky touch, although it may feel a bit 
loose to some people. 

The motherboard is Acer’s and the 




FACT FILE 


Canon A-200SX 
Canon USA Inc. 

I CaiH)n Plaza 

Lake Success. NY KXMZ 

(516)488-6700 

List Price: WiUi 1MB RAM. 40MB han) 
disk. 1 -2MB 5‘A-inch floppy disk drive. 
DOS 3.3. $5,500; with EGA monitor. 
$6,480. 

In Short: Canon charges too much for this 
repackaged Acer 16-MHz computer. It’s a 
fine machine, but Canon offers no expansion 
options and suppori is questionable. Buy an 
Acer instead. 

CIRCLE 404 ON fl£AQ£RS£FIVI€E CARO 



The Canon A-200SX is really an Acer 
Technologies machine with a new case. 
Canon offers only an EGA canfmonitor 
option (or its base configuration; to fiil 
the 32-bit memory slot, you’ll have to 
turn to Acer. 


BIOS is Award’s, Version 2.02. Despite 
the inclusion of the letters SX in the ma- 
chine’s name, it uses an honest-to-goexi- 
ness 80386, 16-MHz chip. There are eight 
expansion slots — two 8-bit, five 16-bit, 
and one proprietary 32-bit slot for memory 
expansion. Right off you have a prob- 
lem — the 32-bit slot will stay empty if you 
rely on Canon to fill it. Fortunately, any 
Acer dealer will sell you Acer’s memory 
expansion boards, which work just fine. 
The Canon can take up to 4MB of RAM on 
the motherboard and a total of 1 6MB using 
memory expansion cards. 

MORE ALIKE BY THE LOOK The 

similarities with the Acer machine go on 
and on. The Canon uses Acer’s Smart- 
Mode processor control, which slows 
down the system to 8 MHz when floppy 
disk drives are accessed. If your software 
isn’t picky, you can turn off the Smart- 
Mode. You can also turn on or off shadow 
RAM loading of video and ROM BIOS. 
The Canon A-200SX did well in our 
benchmark testing, scoring right along 
with the Acer 1 6-MHz version in the upper 
half of the 16-MHz machines. 

Canon’s stated intention of limiting 
configuration alternatives so as not to ini- 
tially overwhelm the customer with tough 
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choices doesn’t help much when the cus- 
tomer needs support or is ready to add on 
other equipment. And it won’t help Can- 
on's public relations when the customer 
finds that the Acer dealer who can provide 
him with the expansion options he needs 
also sells a computer similar to the one he 
bought, only with more memory, a larger 
hard disk drive, and a VGA monitor — for 
about a thousand dollars less. 

Worse yet, he may notice that for a few 
hundred dollars less than what he spent, he 
could have gotten a 2()-MHz Acer 386. 
Oops. — Bruce Brown 


Compaq Computer Corp. 

COMPAQ DESKPRO 
386/20E 

COMPAQ DESKPRO 
386/25 

Compaq has a reputation to maintain as a 
technological and market leader. Fittingly, 
its top-of-the-line Deskpro 386/20e and 
Deskpro 386/25 are stocked with first- 
class components and distinguished by 
solid engineering. The other side of the 
story is that Compaq’s pricing has always 
been on the high side — $5,199 for the 20- 
MHz base system and $8,299 for the basic 
25-MHz unit. 

The Deskpro 386/20e and 386/25 both 
mn on Flexible Advanced Systems Archi- 
tecture. a method that uses the Intel 82385 
cache controller chip to allow concurrent 
or simultaneous system memory access 
and peripheral activity. The result of the 
extra hardware is faster overall perfor- 
mance in real-world tasks. 

Both base machines come with Com- 
paq’s own motherboard and BIOS, 1MB 
of 32-bit RAM, one 1 .2MB floppy disk 
drive, one parallel and one serial port, and 
sockets for 80387 or Weitek coprocessors 
(the 386/25 can use both at the same time). 
They share a similar keyboard — the cases 
are different, but the keys have the same 
uninspired soft touch. 

Compaq offers a range of enhancement 
options, but be careful about what you’re 
getting. The list price of either configura- 
tion with the maximum available memory, 
hard disk and tape storage, highest-qualily 
video, and math coprocessor could easily 
exceed $20,0(X). An example of the price 




■ 80386 DESKTOP PCs 



The Compaq Desfcpro 
388/25 and the smaller- 
footprint Deskpro 386/20e 
are top-of-the-line ma- 
chines with Flexible Ad- 
vanced Systems Architec- 
ture: the Intel 82385 cache 
controller is used to allow 
concurrent or simulta- 
neous system-memory ac- 
cess and peripheral activi- 
ty to achieve faster overall 
performance. 



FACT 


FILE 


Compaq Compuler Coqj. 
20555 FM 149 
Houston. TX 77070 
(713)37(M)670 


Compaq Deskpro 386/20e 
list Price; With I MB RAM. 1.2MB S*/.- 
inch floppy disk. S5. 199; with 40MB hard 
disk drive. mon«K'hn)me mtmitor. DOS 3..^. 
S6.974; with VGA mimitw, $7.4 1 8; with 
2MB RAM. I lOMB hard disk. 40MB tape 
backup. 1 .2.MB 5‘/.-jnch and 1 .44MB 3'/2. 
inch floppy disk drives. 80387-20 copruces- 
sor.Sll.l9l. 1MB RAM upgrade. $799. 
circle 396 ON ft£AD£R SERVICE CARO 


premium Compaq imposes is the cost of 
the Intel 80387 25-MHz math coptxxtes- 
sor. Other vendors sell the same chip for 
$600 to $1,200: Compaq's list price is 
$1,899. 

DESKPRO JSdiaOE The first thing you 
notice about this machine is its small-fool- 
print case, approximately 6 by 16 by 15 
inches (HWD). The beauty of this unit is 
that you have to give up neither your desk- 
top nor expansion options. 

The 386/20e contains four internal stor- 
age devices, although only three can have 
exposed fronts. An optional external ex- 

The Compaqs 
are impressive, 
but they 
don’t come 
cheap. 


pansion chassis to handle 300MB drives is 
also available. And with 4MB of RAM on 
the motherboard and 12MB more on an 
expansion card, you can add up to 16MB 
of 32-bit memory. 

Even after adding in the 32-bit memory 
card, you'll still have four 16-bit slots left. 
This is plenty for most people, especially 


since the 386/20e motherboard has built-in 
parallel, serial, and mou.se ports, as well as 
floppy disk and hard disk drive controllers 
and a VGA adapter. The 175-watt power 
supply is more than sufficient for the slots, 
drives, and loaded memory. 

The 32K of 35-nanosecond cache 
memory works with the standard lOO-ns. 
memory chips to yield excellent perfor- 
mance: both processor and memory j 
benchmark test scores were in the top 
quadrant of 20-MHz machines. 

While you can certainly load up this 
small bucket with an impressive array of 
options, it can get expensive. The list price 
of the test configuration machine, with 
DOS. a 1 1 0MB hard disk drive, an 80387- 
20 math coprocessor chip, a second floppy 
disk drive, a 40MB internal tape backup 
device, a Compaq VGA monitor, and only 
2MB of RAM, came to $1 1,191 — plenty 
there, but it doesn't come cheap. 

DESKPRO 38MS The 25-MHz Desk- 
pro 386/25 is a full-size desktop machine 
with eight expansion slots and room for 
four storage devices, all of which can use 
removable media. Four devices for this [ 
machine may not seem like much until you 
look at the sizes of the 386/25's available 
hard disk drives, the largest of which is a 
whopping 300MB. 

You can put up to 1 2MB of lOO-ns. 32- 
bit memory on the motherboard before 
adding 4MB more onto a memory card. 
Compaq doesn't use RAM shadowing, but 
it does use memory interleaving to help 
performance. And the 32K of 29-ns. static 


Compaq Deskpro 386/25 

list Price: With 1 MB RAM. 6()MB hunl 

disk. I -2MB S'A-inch floppy disk drive. 

IX).S 3.3. $8,299; with mofMK'hn>me tnoni- 
lor. $8,674; with VGA monitor. $9.7 1 7; with 
5MB RAM. 300MB harddisk. 1.35MB tape 
backup. 80387-25 cop^vessor. $21,614, 
1MB RAM upgrade. $799, 

CiRr:L3970N READER SERVICE CABQ 


In .Short: Compaq was the first on the mar- 
ket with a 386 computer and has earned in- 
creasing influence since. Compaq's experi- 
ence and class show in both computers 
reviewed: the very hot 386/25. which can 
support 1 .2 gigabytes of storage, and the 
small-format 386/20e. a dream pcrstmal ma- 
chine. These arc btHh terrific computers — it's 
a shame they have to cost so darned much . 


RAM cache (operating under the 25-MHz 
Intel cache controller) provides zero-wait- 
state performance over 90 percent of the 
time. 

In our benchmark tests, the 386/25 
scored reasonably well compared with oth- 
er 25-MHz 386s, but the narrow perfor- 
mance envelope in which these computers 
ate competing tends to distort compari- 
sons. As long as a computer falls within 
the normal range of scores in its class, 
which the 386/25 does, you're dealing 
with a very fast unit. 

The test configuration machine had 
5MB of RAM, an ESDI controller and 
.300MB hard disk drive, a 135MB tape 
backup unit, a 16-bit Compaq video adapt- 
er and monitor, and the 80387-25 co- 
processor. The list price, including DOS, 
isalofty $21,614. 
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Tim wiff gpreadsteets 
into all liiesedMls 
wiftia sin^e aanmand: 

(Ml-800^-7682. 


For a liirated time, you can get a free Graphwritei' n The point is, Graphwriter 11 is the perfect software 

Autocharting Kit Just call 1-800426-7682 and ask for either for creating charts for daily inventories, monthly sales, 
AMS-2733 (525") or AMS-2738 (3.5"). The kit demon- weekly interest rates, stock market fluctuations and 
strates how easy Graphwriter II can make it to create everytiiing else that constitutes periodic reporting, 
stacks of charts fium your spreadsheets. And update Call tiie 800 number orsend in this coupon today 

them with a single command at DOS. for your free Graphwriter n Autocharting Kit'I\iming 

You’ll find Autocharting is a real time saver, especially spreadsheets into charts has never been this simple, 
if your spreadsheet numbers are always changing. 

Wth Graphwriter II, you only set up your charts 
once. Up^ting is simple because the program 
gives you a dir^t link between your ch^ and 
your l-2-3*or Symphony*files. Change your 
spreadsheet numbers and voil^ your Graph- 
writer II charts will automatically reflect the 
new data when you print them. 

And the charts will always look terrific 
since Graphwriter II automatically adjusts their 
layout to accommodate changing data So if, 
for example, you make a chart with a single bar 
for January sales, it’ll still look good in Decem- 
ber with year-end numbers. 


Graphwriter n Antochartiiig Kit Call 1-800-426-7682 and ask for AMS-273^ 
(6.26') or AMS-2738 (311'). Or mail this coupon to: Lotus Development Corporation, 
Depar^ent P.O. Box 91M, Cambridge, MA 02130-9844. 

Name Phone ( ) 


Coropaity 


City 


Zip 


Please specify disk fonnat: 


_525* or iS 


Lotus'Gr^iiwritern 

ReeAutodiartinglSt 





n}nvihwriter D Autochaiting demonstmun kS requm an IBM*PC « coin|)ttft)le.256K and I graphics canl C 1968 Lotus Dm)o|iiim 
Lotus, Qraphw^, and %nphony are registered tndemaiis of Lotus Deveiopment Corpontioa IBM s a registered trademark of Intematioral Business Machines Corpcntion. 
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It’s hard to picture the average individ- 
ual needing the performance of this ma- 
chine, although those involved in engi- 
neering and graphics applications can use 
all the memory and sp^ they can get. 
More likely, this computer is best used as a 
network file server or for dedicated trans- 
action processing. 

Compaq computers are sold only 
through dealers; choose yours carefully, as 
it’s up to him to support you for the I -year 
warranty period. One drawback to Com- 
paq’s proprietary design and peripherals is 
that if something breaks, replacement 
costs are usually high. 

However, given Compaq’s increasing 
influence in its target corporate market 
(revenues roughly doubled in its last fiscal 
year), it appears that price is less of an is- 
sue than quality. And with the 386/25 and 
the 386/20e systems, the quality shines 
through. — Bruce Brown 


CompuAddCorp. 

COMPUADD 386/16 
COMPUADD 386/20 
COMPUADD 386/25 


In the past, mail-order computer firms 
competed solely on price, often at the ex- 
pense of extra features and performance. 
But times have changed, and the smart 
mail-order companies, following the lead 
of companies like CompuAdd, now offer 
low-priced systems that are quality per- 
formers as well. CompuAdd’s l6^MHz 
386 has been on the market since early 
1988, and this year the company intro- 
duced both 20- and 25-MHz 386 machines 
as well. Each system comes packed with 
features — and at prices that won’t empty 
your savings account. 

Like the 20- and 25-MHz systems, the 
CompuAdd 386/ 1 6 comes standard with 


IMB of RAM, a 1. 2MB floppy disk drive, 
and Western Digital ST-5% floppy/haid 
disk controller for $l,895. Also included 
with each model are three accessible half- 
height drive bays and two internal bays. 

We received U.S.-made Key Tronic 
lOI keyboards with our systems; they gave 
a good tactile response without atmoying 
key clicks. Our test l6-MHz unit also 
came with a 71MB MiniSctibe drive, a 14- 
iiKh Goldstar VGA monitor and an 8-bit 
Video Seven VGA board, but CompuAdd 
offers a multitude of drive and video op- 
tions. 

A CLOSER LOOK A reset switch, cy- 
lindrical system lock, and three LEDs indi- 
cating power on, hard disk activity, and 
speed mode are all situated on the fiont of 
all three CompuAdd units. The turbo light 
isn’t used on the 16-MHz model, howev- 
er, so without knowing otherwise you 


Buying Smart; The Right System for Your Needs 


God invented tourists, it’s been said, be- 
cause .somebody has to pay retail. But no 
PC buyer should act as if he’s on vacation 
when investing several thousand hard- 
earned dollars in a 386 system. Beyond 
Rule Number 1 of buying computers — 
■ ■ Never pay retail ' ' — here are some other 
guidelines to keep in mind when you're 
shopping for a 386. 

20 MHz is your best buy. When 
you're used to an 8-MHz AT, everything 
seems fast. But once you work with I6-, 
20-. and 25-MHz 386 PCs, you'll notice 
three distinct tiers of performance. And 
you’ll find yourself happier mnning your 
applications on something quicker than a 
386-16. 

Of the three, a 20-MHz 386 offers the 
best bang for the buck. You’ll only save 
10 to 15 percent dropping back to a 16- 
MHz 386. And 25 MHz, nice as it is, 
typically bumps the price up by a third 
(for instance, from $8,(XX) to $1 1 ,000 list 
for an IBM or Compaq system). 

Case size. How many drive bays do 
you need? A small-footprint PC has three 
half-height drive bays stacked atop each 
other, a standard desktop has up to five. 


and a tower offers six or more. Floppy 
disk drives are half-height, and hard 
disks are typically half-height through 
60MB; full-heights are usually over 
l(X)MB. It’s not unreasonable to equip a 
PC with two floppy disk drives, a full- 
height hard disk, and either a full- or half- 
height tape backup device. That’s tower 
territory. 

Tower PCs are neater because the 
jumble of cables is out of sight under the 
desk; my own PC has 14 cables. Be- 
tween small-footprint desktop PCs (with 
disk drive bays one across) and wide- 



body desktop PCs (bays two across), 
you’ll find the extra width buys you mar- 
ginally greater flexibility. 

You need 3 to 4 free slots. What took 
a slot in your AT may well be on the 
motherbo^ in your 386, so pay less at- 
tention to total expansion slots than to 
slots free after you’ve accounted for 
memory, video, disk controller, and 
ports. Most users will want three free 
slots — for modem, network card, and 
bus mouse (if not located on the mother- 
board). 

More than a few users will find the 
three free slots on an IBM Model 70 to be 
one too few, since one of the slots is for 
memory expansion. It’s not inconceiv- 
able that you’ll need space for a card con- 
trolling a scanner, a printer-speedup de- 
vice, a second video card, or a CD-ROM 
drive. (Note: A single card controls both 
floppy and hard disks on ATs and 386 
PCs with smaller, ST-506 drives. ESDI 
and SCSI hard disks typically require a 
separate slot for the controller.) 

Buy 2- to 4MB of RAM. Even tun- 
ning DOS, 1MB of memory just isn’t 
enough, as it hasn’t been for most AT us- 
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could be fooled into thinking that you’re 
always operating in slow mode. 

You'll find the chassis on all the sys- 
tems to be very flexible; when I moved the 
16-MHz unit with the cover off (not a good 
idea), one of the boards came loose. But 
with the cover screwed on tightly, none of 
the boards came unseated during a move. 
Aside from the chassis, all the other com- 
ponents used in each model are well-con- 
structed, brand-name items. All three ma- 
chines earned an FCC Class B rating, 
making them suitable for both home and 
office use — no small feat for the price of 
these machines. 

An Intel 80386 chip, rated at 16 MHz, 
is featured on the 386/16’s Micronics 
motherboard. The motherboard also sports 
two 8-bit expansion slots, five 16-bit slots, 
and one Compaq<ompatible 32-bit slot 
holding a Micronics 32-bit memory card. 
In the base configuration, only 2S6-kilobil 

Page-mode 
memory is used 
in the CompuAdd 

386/1 6 to 

achieve speedy 

zero-wait- 

state operation. 

DRAMs are on the motherboard; to back 
this up, 1MB of lOO-nanosecond chips 
was soldered onto the memory card in the 
unit we received in the Labs for testing. If 
you’ll be running OS/2 or any other mem- 

oty gulper, a piggyback expansion card 
can bring the maximum installable memo- 
ry to 10MB. 

Both the Intel 80287 and 80387 math 
coprocessors are supported, but the 80387 
requires a proprietary piggyback board 
from CompuAdd. The BIOS is the Award 
386, Version 3.03. 

Page-mode memory is used in the 
386/16 to achieve speedy zero-wait-state 
operation. To speed up operation of the 
system and vidro BIOS farther, you can 
specify 384K to be used as shadow RAM. 
While the processor and BIOS routines are 
chugging away at 16 MHz, the data bus al- 
ways mns at a safe 8 MHz. For those picky 
network cards, an 8-MHz bus is a god- 
send. 

The additional RAM and video options 
on the 386/16 we received brought the 
price up to $3,917. But keep in mind that 
your dollars get you a fully configured sys- 

ers. Get or least 2- to 4MB. In addition to 
the 640K for DOS, devote l-to2MBtoa 
disk cache and/or RAMdisk. (Hard disk 
caching, the preferred route, improves 
the performance of any disk.) Use addi- 
tional memory for expanded memory 
and to work under multitaskers such as 
DESQview 386 or Microsoft Win- 
dowsl386. 

Hard disks. Disks are conunonly rat- 
ed by capacity (megabytes) and average 
access speed (milliseconds, or thou- 
sandths of a second). By way of compari- 
son: XTs had 10MB 85- to 1 10-ms. hard 
disks; PC ATs had 20- or 30MB 40-ms. 
ST-506 hard disks. 

For your 386, the smallest hard disk 
you should install is a 40- or 60MB 30- 
ms. harddisk. Abetter match for 20- and 
25-MHz 386s would be a 90- to 120MB 
20-ms. ESDI (Enhanced Small Device 
Interface) drive. Expect to pay $750 to 
$1,500 mote than you would for the 
40MB drive. 

Get high-density floppies. If you opt 
for a 3'/^inch floppy di^ drive as your 
second drive, be sure to get the high-den- 
sity 1 .44MB drive rather than the 720K 

drive. It costs only a few dollars more 
and writes 720K floppies reliably (unlike 
the 1.2MB 5%-inch drives, which often 
have trouble with 360K floppies). Most 
vendors let you specify eithn 5^ or 3V5- 
inch drives if you equip your machine 
with only one. 

Buy only VGA (or Super VGA). 
EGA is a dying video standard. VGA is 
good; Super VGA, better. Also called 
Extended VGA or VGA Plus, Super 
VGA has 8(X) by 600 resolution (VGA 
has 640 by 480; EGA, 640 by 350) and 
automatically tuns VGA or EGA on pro- 
grams lacking Super VGA drivers. Best 
of all. Super VGA costs only a few dol- 
lars more than VGA. While VGA is sup- 
posed to cost the same as EGA (we’ve 
been promised that for 2 years now), 
ariKHig companies that still sell both, an 
EGA board/monitor combination is $100 
to $2(X) cheaper. Stick with VGA or 
VGA Plus. 

Once the NEC-led Video Electronics 
Standards Association (VESA) consor- 
tium settles on one 800 by 600 standard. 
Super VGA will make even more sense 
to users. Boards supporting VESA will 

likely work with far more software than 
nonconformers. And with luck, hard- 
ware upgrades should allow existing 800 
by 6(X) VGA boards to speak VESA. 

Monitor do’s and dm’ts. You don’t 
have to buy your monitor from die com- 
pany that makes your PC. Zenith’s 1490 
flat tension mask monitor is the best 
VGA monitor you can buy. Unfortunate- 
ly, it cannot accommodate Super VGA. 
Among Super VGA-capable monitors, 
PC Magazine's Editor’s Choice moni- 
tors are the NEC MultiSync Plus 
($1 ,399) and the Taxan MuItiVision 770 
Plus ($915), with honorable mention to 
the $699 Samsung Sync Master (see 
“Multiscanning Monitors for VGA and 
Beyond,” PC Magazine, May 16, 
1989). All are multiscarming monitors. 
As 800 by 600 takes hold, expect to see 
dual-frequency monitors that support 
both VGA and Super VGA. These 
should be cheaper than multiscanners. 
One of the first is NEC’s MultiSync 2A, 
at $799. 

How good are IBM and Compaq 
moniton? ffiM’s $685 8513, with a 12- 

(continues} 







PC MAGAZINE ■ MAY3 0, 1989 
139 





■ 80386 DESKTOP PCs 


tern, and the price is still well below much 
of the competition. 

MORE FOR YOUR MONEY For 

$4,858, only $941 more than the cost of a 
fully configured 386/16, you can buy 
CompuAdd’s midrange 386/20. The extra 
dollars buy you not only an increase in pro- 
cessor sp^ and disk storage (throu^ a 
70MB MiniScribe hard disk), but also a 
superb Zenith flat-screen VGA monitor, 
the 16-bit Paradise VGA, faster RAM, and 
one parallel and two serial ports on the 
motheiboard. On top of that, you get a ma- 
chine that was entirely designed and built 
byCompuAdd. 

In fact, the new 386/20 and 386/25 
models both have a CompuAdd mother- 
board with eight slots: one 8-bit, six 16-bit, 
and one proprietary 32-bit slot containing a 
CompuAdd 32-bit memory card. Unlike 
the motherboard on the 38&16, the Com- 
puAdd motherboard has one parallel port, 
two serial ports, and an IDE (integrated 



CooipuiUd’s top-of-tiw line 386/25 (like 
its 20-MHz sibling) «ns designeil and 
built by the company. To save slot 
space, the proprietary matherboard has 
one parallel and two serial ports, and a 
hard disk controller built hr. 


drive electronics) hard disk drive control- 
ler built in. These integrated features save 
you valuable expansion slots. 

The 386/20 motherboard contains an 
Intel 80386 processor and an Austek cache 
controller with 32K of high-speed static 
RAM, both rated at 20 MHz. The cache 
controller enables the processor to operate 
at zero wait states. The motherboard also 
supports both the Intel 80387 and Weitek 
3167 math coprocessor chips, which 
you'll need if you're running math-inten- 
sive programs. 

Both newer 386s use the Award 386 
BIOS, Version 3.04. Award's 386 BIOS 
performs memory diagnostics during start- 
up; it also includes a ROM-based setup 
that is accessed by pressing Ctrl-Alt-Esc at 
power-on. 

To accorrunodate some speed-sensitive 
expansion boards, the bus can be set to 6.6 
or 10 MHz using either the SETUP or 
SETSPEED program. Although some 
flexibility in bus speeds is allowed, some 


C'BuyingSmari" continued) 

inch diagonal, is too small, and the 8512 
(14-inch diagonal, $595) is too fuzzy. If 
you have to pick one, take the 8513. 
Compaq's Video (graphics Color Moni- 
tor ($699) is adequate. Some companies, 
especially direct-mail companies, offer 
two levels of VGA morritor, invariably, 
you should buy the more expensive one. 

If you're on a budget, consider a 
monocbrome VGA monitor. You get 64 
shades of gray (great for desktop publish- 
ing) for about $250. The same VGA card 
will drive a color monitor if you move up 
later. 

Buy a 16-bit VGA card. Most mak- 
ers offer three levels of VGA card: 8-bit 
bus, 16-bit bus, and 16-bit with costly, 
higher-speed VRAM memory chips. 
Then you'll have a choice of VGA (640 
by 480), Super VGA (800 by 6(X)), and 
in some cases super-Super VGA (1 ,024 
by 768, the same resolution but not the 
same standard as IBM 85 14/A), and 256- 
or 5 12K of video memory. Best bang for 
the buck: the 16-bit Super VGA version 
with 512K memory, which allows 16 
colors at 8(X) by 6(X). 


If you're sold on Super VGA, you 
should think twice about buying PCs 
with VGA on the motherboard. That in- 
cludes all IBMs, the Compaq Deskpro 
386/20e, Tandy 50(X) MC, and many of 
the 386SX PCs. You may be able to dis- 
able or replace the VGA controller, but 
even if you can, you'll be paying twice 
for your video. 

Get an intenral modem. Allocate 
one slot for a 2,400-bit-per-second inter- 
nal modem. A 2,400 is marginally more 
expensive than 1 ,200 bps now — 1(X) per- 
cent trtore petfotmattce for 20 to 50 per- 
cent more money. Internal modems are 
cheaper than exterrral and create less desk 
clutter, though it's true that you can't 
watch the status lights and you can't hit 
the modem power switch when you get 
in trouble. Keep your eye on single-slot 
9,600-bps-fax-board/2,4(X)-bps-modem 
combes. Before long, you'll see some 
for under $5(X). 

Mice and serial ports. You're going 
to be using a mouse sooner or later. The 
places to connect your mouse, in de- 
scending order of preference: a bus con- 
nection on the motheiboard, a bus card, 


and a serial port. If you choose Micro- 
soft's best-selling mouse, a bus connec- 
tion eliminates the need for Microsoft's 
dopey serial interface box. A bus card 
takes up a slot, so your best bet is a PC 
with a mouse connector on the mother- 
board. Why avoid serial mice? Most PCs 
have only two serial poits to share among 
as many as four serial devices. Cable 
swapping quickly becomes tiresome. 

Questions almut mail onler. 

Q: Are you using the mamtfacturer's 
specked hard disk? Sometimes it's re- 
placed by someone else's drive, which 
isn't necessarily a drawback but costs the 
dealer less. There's no reason you 
shouldn't see some of the savings. 

Q: Do you have a 30-day money-back 
guarantee? 

Q: Do you have carry-in local service 
or on-site service? Shipping the PC back 
gets expensive. Beside, many “equip- 
ment failures'' are nothing more than an 
incomplete setup. 

Q: Do you charge extra for paying by 
credit card? Do you give a discount for 
cash? Mail order is extraordinarily ethi- 
cal, but if you do run across scoundrels. 
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trial and error will be needed with older ex- 
pansion boards that require a genuine 8- 
MHz bus. 

A full 1MB of 100-ns. SIMMs comes 
standard on the memory card (although the 
evaluation 386/20 came with 2MB of 60- 
ns. SIMMs). On both the 386/20 and 
386/25, RAM is expandable to a whop- 
ping 16MB using 1MB SIMMs. This 
should be plenty, even for the most memo- 
ry-hungry applications. 

TOP-OF-THE-LINE The 386/25 is 
CompuAdd’s top-of-the-line PC, and 
when fully configured, it holds its own 
against some of the more expensive com- 
petition. Our evaluation unit had a 1 .2MB 
floppy disk drive, a 320MB hard disk 
drive, a Zenith 14-inch flat-screen VGA 
monitor, 16-bit Paradise VGA, 4MB 
RAM in 60-ns. 256K SIMMs, 25-ns. stat- 
ic RAM in the cache controller, and one 
parallel and two serial ports. It was priced 
at $8,290. 


you have leverage via your bank if you 
avoid any discount for paying by bank 
check. 

Q: Wfuit else do / need to buy? (Is 
DOS included in the price? is the cable 
included if you buy a printer or modem? 
Are the toner cartridge and drum sup- 
plied if you buy a laser ?) 

Compare apples and apples. If 
you’re proposing to upgrade your office 
to 386-based machines, don’t make 286 
PCs look unfairly cheaper when you 
compare the pros and cons. Too often, 
ATs are priced equipped with 30- to 
40MB hard drives and 1MB of RAM, 
while the 386 you’re comparing may be 
listed with a 60- to 1 10MB drive and 2- to 
4MB of RAM. The real cost of a PC in- 
cludes the base PC plus memory, a video 
card, monitor, hard disk, mouse, printer, 
network adapter card, software, blank 
floppy disks, training, and maintenance. 
Only the system unit (and to some degree 
the memory) costs more for a 386 than 
for a 286. — Bill Howard 


Bill Howard is an executive editor of PC 
Magazine. 
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CompuAcld Corp. 

12303 Technology Blvd. 

Austin, TX 78727 

(800)666-1872 

(512)250-1489 

CompuAdd 386/16 

List Price: With 1MB RAM, 1.2MB 5'A- 
inch floppy disk drive, $1 ,895; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
S2.731 ; with VGA monitor, $3,406; with 
2MB RAM, $3,917. 1MB RAM upgrade. 
$560; 1 50MB hard disk, $ 1 .599; 60MB tape 
backup, $757. 

CIRCLE 399 ON FEADEH SERVICE CARD 


CompuAdd 386/20 

List Price: With 1MB RAM, 1 .2MB 5'/4- 
inch floppy disk, $2,295; with 70MB hard 
disk, monochrome monitor, DOS 3.3, 
$3,082; with VGA monitor, $4,315; with 
2MB RAM, 1 lOMB hard disk, $4,858. 
1MB RA.M upgrade. $495; 150MB hard 
disk, $1 ,599; 60MB tape backup, $757. 

CIRCLE 400 ON READER SERVICE CARO 


CompuAdd 386/25 

List Price: With 1MB RAM. 1.2MB 5'/4- 
inch floppy disk drive, $2,895; with 70MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,682; with VGA monitor, $4,637; with 
4MB RAM, 320MB hard disk, $8,290. 
1MB RAM upgrade, $549; 150MB hard 
disk. $1 ,599; 60MB tape backup, $757. 

CIRCLE 401 ON READER SERVICE CARD 


In Short: CompuAdd's 386/ 1 6, 386/20, and 
386/25 are low-cost 386s from a mail-order 
company known for packing quality compo- 
nents into inexpensive machines. Although 
the benchmark test results did not stand out, 
each machine is a respectable performer with 
a number of video and disk options. The in- 
house-cngineered 386/20 and 386/25 are a 
big step in the right direction. 


On the inside and outside, the 386/25 is 
identical to the 386/20, with the obvious 
exception that its components are rated at 
25 MHz instead of 20 MHz. Our bench- 
mark tests show that some of the fastest 
disk times were turned in by the unit’s 
320MB MiniScribe drive; the 386/25 also 
sports fast video. 

As in the 386/20, a division of the pro- 
cessor clock (25 MHz divided by 2 or 3) is 
used to govern the bus speed. Inihis unit, 
the data bus runs at 8.3 or 12.5 MHz. 
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CompuAdd should have gone the extra 
mile and included a separate, 16-MHz 
crystal on the motherboanl to guarantee an 
8-MHz bus speed. 

CompuAdd’s 386/16, 386/20, and 
386/25 prove that you don’t have to sacri- 
fice performance and functionality when 
buying from mail-order companies. Nor 
do you have to take out a second mortgage 
when shopping for a 386. — Greg Alwang 


Computer Products United 

Inc. 

CPU 386/20 
CPU 386/25 

Great chefs never reveal their recipes, but 
the formula for a top-notch 386 is no se- 
cret. A fast processor, a static RAM cache, 
easy memory expansion, shadow RAM, 
and a compatible BIOS mixed in equal 
parts are the makings of a high-quality 386 
machine. 

Computer Products United, a Califor- 
nia-based PC maker, has blended these 
requisite ingredients into its two competi- 
tively priced, first-rate 386s — the CPU 
386/20, base-priced at $1,895, and the 
$2,295 CPU 386/25. The base system of 
each machine includes a Priam RLL con- 
troller, 1MB of RAM, a 1.2MB floppy 
disk drive, and one parallel, one game, and 
two serial ports. 

CPU 386/20 Although you’d be hard- 
pressed to single out any one aspect of the 
CPU 386/20 that is extraordinary or tmly 
unique, the system blends trusted compo- 
nents into a solid machine with reliable op- 
eration and better-than-average perform- 
ance. On our benchmark tests, the system 
usually scored in the middle to high range 
of its class. 

The CPU 386/20 wraps a 200-watt As- 
tec power supply, a 5‘/4-inch, high-density 
floppy disk drive, and a conventional AT 
chassis around an American Megatrends 
AMI-386XT 20-MHz motherboard. 
Though the AMI motherboard would have 
fit into a smaller-footprint chassis, CPU 
chose to house it in a full AT-size case to 
allow space for up to four half-height disk 
drives. If desk room is a critical factor, you 
can order CPU ’s optional $200 tower case. 

To help make an XT-sized mother- 
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Computer Products United sells 20- and 
25-MHz system parts from brand-name 
companies like AMI and Priam. The CPU 
386/25 is further noteworthy because of 
its motherboard’s ability to accept SMB 
worth of both DIP and SIMM RAM. 


board possible, AMI relegated all RAM to 
a 32-bit memory board that resides in the 
motherboard’s proprietary 32-bit expan- 
sion slot. You can add a second megabyte 
of 2S6-idlobit chips to the base 1MB of 
2S6-lcilobit chips or use 1 -megabit chips to 
pack up to SMB on the card. At the ex- 
pense of the adjacent 8-bit expansion slot, 
an optional daughtercard adds another 
SMB, upping the system total to 16MB. 

American Megatrends was one of the 
first independent 80386 motherboard mak- 
ers, pioneering memory caching and ROM 
remapping (now dubbed shadow RAM). 
The CPU 386/20’-s large 64K static RAM 
cache effectively caches all memory in- 
stalled in the system. The widely used and 
therefore time-tested AMI BIOS is famed 
for its handy inclusion of easy-to-use and 
comprehensive versions of both setup and 
diagnostics utilities. One of the few fea- 
tures missing from this motherboard is 
support for a Weitek math coprocessor to 
supplement its Intel 80387 socket. 

The tested CPU 386/20, priced at 
$4,575, included a rock-solid RLL Priam 
70MB hard disk drive and controller, a 
soft-touch keyboard from Hi-Tek, a VGA 
video system, and 2MB RAM. With a 
computer this fast, you’ll want to substi- 
tute a 16-bit VGA for the stock Video Sev- 


en 8-bit Vega VGA. That’s easy enough, 
as Computer Products United is willing to 
arrange substitution of a variety of compo- 
nents for the system’s standard issue; CPU 
offers eight different hard disk options 
alone. You can even substitute a less ex- 
pensive, slower motherboard (sans 64K 
cache) for the fast AMI model. 

CPU 386/25 If you were impressed by 
the CPU 386/20’s value, you’ll find the 
CPU 386/25 an absolutely stunning deal. 
For $2,455 more than the tested 20-MHz 
machine, the evaluated CPU 386/25 deliv- 
ers the attributes of the lesser model plus a 
handful more, including comprehensive 
math coprocessor support for either an In- 
tel 80387 or a Weitek 1 167, a unique and 
flexible memory expansion scheme, an 
additional 2MB of RAM, and a 230MB 
Priam hard disk drive. Not only that, but 
our benchmark tests showcased the sys- 
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Computer Products United Inc. 

1 2803 Schabanim Ave. 

Irwindale. CA 91706 
(818) 338-5959 
(800) 824-2936 

CPU 386/20 

List Price; With 1MB RAM, 1 .2MB 5*4- 
inch floppy disk drive, $1 ,895; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,720; with VGA monitor, $3,290; with 
2MB RAM , 70MB hard disk, 80387-20 co- 
processor, $4,575. 1MB RAM upgrade, 
$395; 60MB tape backup, $895. 

CIRCLE 406 ON READER SERVICE CAfiD 


CPU 386/25 

List Price: With 1MB RAM, 1 .2MB S'A- 
inch floppy disk drive, $2,295; with 60MB 
harddisk, monochrome monitor, DOS 3.3, 
$3, 120; with VGA monitor, $3,695; with 
4MB RAM, 230MB harddisk, 80387-20 co- 
processor, $7,030. 1MB RAM upgrade, 
$395; 60MB tape backup, $895. 

CIRCLE 407 ON READER SERVICE CARD 


In Short: Computer Products United has 
combined such features as cache memory, 
easy memory expansion, and shadow RAM 
in its two competitively priced, first-rate 
386s. The CPU 386/20 performed well in 
testing; the CPU 386/25 is a strong contender 
in the 25-MHz pack. 
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tern’s muscular performance, marking it a 
strong contender. 

The CPU 386/25’s larger chassis, with 
its five full drive bays, barely restrains the 
American Megatrends AMI-386AT Marie 
II 25-MHz motherboard within. Like the 
motherboard on its less speedy sibling, this 
one also accommodates 64K of cache 
memory. The board’s speedy 8()-nanosec- 
ond system memory occupies sockets that 
can house either 256-kitobit or 1 -megabit 
chips in DIP packs. That makes a total of 
either 1- or 4MB of memory, respectively. 
Four SIMM strips, also on the mother- 
board, hold either 256-kilobit or 1 -megabit 
memory modules, too. The full comple- 
ment of both DIP and SIMM RAM tot^s a 
grand 8MB on the motherboard. If that’ll 
do, you can use the 32-bit memory expan- 
sion slot, which normally holds a second 
8MB, as a standard 8-bit slot. 

Only if you’re flush with cash or re- 
stricted to buying from one of the well- 
known makers like IBM or Compaq 
should you pass up considering the CPU 
386s. Bargain prices usually bespeak 
trade-offs, but the CPU 386/20 is precisely 
the sum of its highly regarded, reliable 
components, and the CPU386/25 delivers 
everything you’d expect from a topr-flight, 
top-of-the-line desktop PC. 

—Steven Sagman 


Computer Systems Corp. 

LEO 386/16 

Leo, the zodiacal sign, represents leader- 
ship, bravery, and dynamism. But when it 
comes to the demands of 386 perfor- 
mance, the Leo 386/16 from Computer 
Systems Corp. blends into, rather than 
leads, the competition. 

For a reasonable base price of 
$2,499 — which includes 2MB RAM, a 
1 .2MB floppy disk drive, two serial ports 
and one parallel port — the zero-wait-state 
tower system does merit some consider- 
ation. The addition of a 40MB Seagate 
Technology hard disk drive, VGA moni- 
tor, and 8-bit adapter for our test configu- 
ration brings the price to $3 ,825 . 

Open up the machine’s sturdy case and 
you’ll find a well-laid-out floor plan that 
starts with a motherboard designed by First 
International Computer, the Leo’s Tai- 
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THOROUGHBRED PERFORMERS 
EXCELLENT PRICES 


Reliant 286 &386 
Computers 



Reliant 286 

standard Features: 


MONITOR 

OPTIONAL 


• Intel or AMD 80286 Processor 

• 12.5 MHz Zero Wait State or 

• 16 MHz Zero Wait State Operation 

• 1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transfer Rate 

• 1.2 MB Floppy Drive 

• 101 Key Enhanced Keyboard 

• Digital Speed Display 

• Clock Calendar w/Battery Backup 

• 80287 Math Co-Processor Support 

• Users and Technical Reference Manual 

• Phoenix 3.1 BIOS (Setup in ROM) 

• FCC Class B Approved 

• Fully DOS & OS/2 Compatible 

Reliant 286’* with 51 2K RAM 
and 32 MB (38ms) <4 

Hard Drive Only 1 I 90 


Reliant 286'® with 1MB RAM 
and 65MB (22ms) ^4 CQC 

Hard Drive Only ^1090 


Reliant 386*° 

Standard Features: 

• Micronics 20 MHz 386 Main Board 

• Intel 80386 Processor 

• 20 MHz Zero Wait State 

• 32K Static RAM Cache Optional 

• 1 MB of 32-Bit High Speed RAM 

• 384K Shadow RAM Built-In 
•1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transfer Rate 

• 1.2 MB Floppy Drive 

• 101 Key Enhanced Keyboard 

• Clock Calendar w/Battery Backup 

• 80387 Math Co-Processor Support 

• Users and Technical Reference Manual 

• Phoenix 386 BIOS (Setup in ROM) 

• FCC Class B Approved 

• Fully DOS, Unix, & OS/2 Compatible 

Reliant 386*“ 
with 65 MB (22ms) 

Hard Drive Only 

Reliant 386*“ 
with 110 MB (22ms) 

Hard Drive Only ^^ODU 


Flash Cache 386 Business Systems 
Flash Cache 386 

standard Features: 


Mylex U.S.A. 386 Main Board 
True Intel 20 MHz or 25 MHz 80386 Processor 
Made in U.S.A. Eight Layer Design 
64K Static RAM Cache @ 25 Nano's 

1 MB of 32-Bit RAM on Board 
65 MB 22ms Hard Drive (Voice Coil) 

1:1 Interleave 16-Bit Controller 
800 KB/sec Data Transfer Rate 
32K Hard Drive Cache Built-In 
1.2 MB 5.25-inch Floppy Drive 
101 Key Enhanced Keyboard 

2 Serial Ports & 1 Parallel Port 
Clock Calendar w/Battery Backup 
80387 Math Co-Processor Support 
Users and Technical Reference Manual 
Built-in Setup & Diagnostics Software 
Fully DOS, OS/2 & Unix Compatible 




Flash Cache 386*“ 
with 65 MB 

Hard Drive Only ^d(.090 


Flash Cache 386*® 
with 65 MB 
Hard Drive Only 


MONITOR OPTIONAL 

$3495 


Concorde Graphics Workstations 
Concorde Workstation 

standard Features: 


• 16 MHz AMD 80286 Processor or 

• Harris 80C286 Processor at 20 MHz 

• 2 MB of 16-Bit RAM on Board 

• 384K Shadow RAM Built-In 

• 65 MB 22ms Hard Drive (Voice Coil) 
•1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transfer Rate 

• 32K Hard Drive Cache Built-In 

• Paradise 16-Bit SVGA Card (800 x 600) 

• NEC Multisync 2A SVGA Monitor 

• 1.2 MB 5.25-inch Floppy Drive 

• 1.44 MB 3.5-inch Floppy Drive 

• 101 Key Enhanced Keyboard 

• MS Compatible 3-Button Mouse 

• Clock Calendar w/Battery Backup 

• 2 Serial Ports & 1 Parallel Port 

• LIM/EMS 4.0 Software Support 

• Dr. Halo III Graphics Software 



MONITOR OPTIONAL 


Concorde 286’® 
with 65 MB Hard Drive 
& Super VGA Combo 


Only 


$2795 


Concorde 286*“ 
with 65 MB Hard Drive 
& Super VGA Combo 


Only $2995 


• 30 Day Money Back Guarantee 

• Toll Free Technical Support 

• 48 Hour Shipping 

• 1 Year Warranty Parts & Labor 

Sales 

Monday - Friday 7:00 AM to 7:00 PM (PST) 
Saturday 10:00 AM to 4:00 PM (PST) 

Technical Support 

Monday - Friday 8:00 AM to 5:00 PM 
Saturday 10:00 AM to 4 00 PM 

We accept Mastercard, Visa and AMEX (2% 
surcharge), cashiers checks, cash, or money 
order. 30 day money back does not include 
shipping charges. Price subject to change 
without notice. 


XRI. 

COM 

1520 W Mineral Rd 


STAR 

PUTERS 

Tempe. AZ 85283 


BUY WITH CONFIDENCE 
ORDER TODAY 
TOLL FREE 


1 - 800 - 678-2799 
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■ 80386 DESKTOP PCs 



The Leo 386/16, from Com- 
puter Systems Corp., is an 
affordably priced, zero- 
wait-state tower system. 
The use of mostly standard 
components in a sturdy 
case is commendable, but 
the front-panel turbo and 
reset buttons look alike 
and are dangerously close 
to each other. 


FACT FILE 

Leo 386/16 

Computer Systems Corp. 

229 West Grand Ave. 

Bensenville, IL 60106 
(312)595-2950 
(800) 284-7746 

List Price: With 2MB RAM. 1 .2MB 5'/4- 
inch floppy disk drive. $2,499; with 80MB 
hard disk, monochrome monitor. DOS 3.3. 
$3,565; with VGA monitor. $4. 1 25; with 
40MB hard disk. $3,825. 150MB harddisk, 

$1 .999; 60MB tape backup, $815. 

In Short: The Leo 386/16 zero-wait-state 
tower system showed some promise in 
benchmark testing, but technical shortcom- 
ings and design quirks held it back from real 
competition with the rest of the pack. 

CIRCLE 40S ON READER SERVICE CARD 


wan-based manufacturer. The BIOS is the 
trustworthy Phoenix, albeit more than a 
year old; the chip set is TTL. If you’re 
looking to cut costs at the expense of a little 
speed, the board will accept an 80287 
math coprocessor as well as the 387. 

The slotted 32-bit memory is made up 
of 256-kilobit DIP, 80-nanosecond 
DRAMs that can be upgraded in 2- to 6MB 
increments to a 16MB maximum. Shadow 
RAM helps to quicken BIOS routines, but 
there’s the usual catch: the upper 384K of 
your first megabyte is unavailable for other 
purposes, such as virtual disks. 

In addition to the expansion slot devot- 
ed to memory, the Leo features another 


32-bit slot, plus four 16-bit and two 8-bit 
slots (six slots remain after installation of a 
disk controller and video card). The 220- 
watt power supply is made by Power 
Tronic, and four AA batteries retain setup 
information in CMOS memory when the 
system is off. 

Outside the machine are three switches 
for power on/off, turbo mode (the alternate 
spe^ is 6 MHz), and reset, plus a key 
lock. Don’t try a quick switch into turbo 
mode, though, or you might find you’ve 
just reset the machine; the turbo and reset 
buttons are dangerously close to each other 
and look almost identical. A lip hanging 
over the A: drive interferes with quick ac- 
cess to the drive door when open. And the 
wobbly Enhanced-style keyboard from 
BTC is not the most comfortable on your 
fingertips. 

AVERAGE TEST RESULTS The Leo 
had a few moments in the limelight by 
scoring in the top third on PC Labs’ Ex- 
tended Memory and small-record DOS 
File Access benchmark tests. Middle-of- 
the-road results marked most of the test- 
ing, although the system failed to rise from 
the depths in the 80386 Instruction Mbi 
and large-record DOS File Access tests. 

Another problem occasionally present- 
ed itself upon boot-up when the CMOS- 
stored setup returned to its default configu- 
ration and subsequently would not 
recognize the hard disk. Out of about 20 
boots, this occurred twice after switching 
one video card for another; once it needed 



no more prodding than removal of the cov- 
er with the unit turned off. A call to the 
vendor’s technical support at Computer 
Outlet, the Chicago-bas^ retail chain that 
actually sells the machine, yielded no sat- 
isfactory answers. 

Computer Systems Corp. also sells a 
20-MHz version of the same machine (not 
reviewed here); a 25-MHz unit, expected 
to ship this spring, will feature cache mem- 
ory. We can’t predict if the 25-MHz model 
will be powerful enough to win favor 
among serious users, but if the muscle of 
the 16-MHz model is any indication, the 
Leo is not the one to lead the charge. 

— Dona Price and Edward L. Perratore 


Continental Technology Inc. 

TOP GUN 386/20 

TOP GUN 386/25 

There are so many vendors making 386 
compatibles these days that it seems as if 
they pull their company names out of thin 
air. In fact. Continent^ Technology may 
have done just that, and like the airline, it 
has made rock-bottom prices its key 
theme. The base price of the company’s 
Top Gun 386/20 is $1,750, and its 386/25 
costs only $ 1 50 more. 

Both machines are assembled from a 
reasonable storehouse of parts, and our test 
units worked first time, every time. Our 
benchmark tests showed that the 20-MHz 
Continental computer, at least, ran at a re- 
spectable speed for its class. 

ORDINARY EXTERIOR The external 
trappings of the machines hold few sur- 
prises. Both come standard with roomy 
desktop AT-style cases sporting the oblig- 
atory reset and turbo switches on the front 
panel. Both also include a 1.2MB floppy 
disk drive. There are no hard disk drives 
built into the standard configurations, but 
the company sells seven different hard 
drives made by either Kyocera or Seagate 
Technology. We received a 150MB RLL- 
coded Seagate drive on the faster machine 
and a 65MB Seagate on the 20-MHz unit. 

Serial and parallel ports are optional 
and vary in cost from $15 to $50, depend- 
ing on the I/O configuration. For a mere 
$89, you get DOS 3.3 (albeit without doc- 
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All the network 
most users need. 


CIRCLE 2880N READER SERVICE CARD 


Connect up to six PCs on 
each Logical Connection. 

To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it's done. 

Link as many as 45 
Connections to 
really expand 
your connectivity 
power. Up to 225 
users sharing 


those costly peripherals. 

Make the logical 
choice. Network 
without a network. 
For as little as $700. 
From the makers 
of Fastback Plus. 


Before buying a LAN, take a 
hard look at your 
company’s needs. 

Then take a look at the 
Logical Connection. 

It could be all the 
network you need. 

A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


MAGAZINE 


Call for details on our Corporate /Dealer Evaluation Program 

Fifth Generation Systems. Inc. • 11200 Industriplex Blvd. • Baton Rouge. LA 70809 ■ (800} 873-4384. (504) 291-7221 




How to tip 
the balance 
in your favor. 






Getting more from personal comput- tion inventory control to Healthcare 
ing doesn’t mean more PCs. It means payroll applications, 
balancing the right PCs with the right the right Unisys is an industry 
business solutions and connections. connections leader in networking. And 
PRESENTING Our new PW® Series that includes our PCs. With our 

THE RIGHT PC 800/25A Starts with USERNET®, you can choose from 

25Mhz, 80386 desktop muscle. Up Ethernet, Token Ring or simple twisted- 

to 640 Mb of mass storage, cache pair wiring to communicate with minis, 
memory, with tape back-up and VGA mainframes, or other PCs. 
displays. And Windows/386 with And don’t worry. Despite all the 

MS-DOS to give you both ease of use added power, these are true PCs. So 

and multi-tasking flexibility. you can run MS-DOS, XENIX, and 

THE RIGHT solutions are MS-OS/2 operating systems. 

BUSINESS created with specific Call today for your FREE copy of the 

SOLUTION businesses in mind. So Unisys Guide to Marketers. Find out 

we offer you our dealer network to more about the new PW® 800/25A. 
bring you custom-tailored software. And discover how one heavy-duty PC 

A free book tells you who and where can tip the balance in your favor. 


you can get everything from Distribu- Call 1-800-547-8362. 

UNISYS AND YOU. 
The power of* 


USCRNET*isarrg<strrn]tr40c<Ti»Lo<Un<sy« Corporation PM0 it a trademark olUmsrt Corporation MS OS 2 MS DOS and XENIK are regittered trademarks otMc'otott Corporation ( 1989 Unisirt Corporation 



UNISYS 

CIRdT 2% ON Rl SIKVICI CARD 


PW^ Series 850/16 80386 16 Mhz 
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Contjnental Tcdnology’s Top Bun 


388/25, as well as Its 20-MNz counter- 
part, comes srith a novelty Item: a key- 
boanl with a “fill-ln-the-strip” function 
template for entering the key commands 
of a program, and a numeric keypad- 
cum-solar-calculator. 


umentation) and GW-BASIC. The vendor 
also said that Disk Manager is included if 
you buy a hard disk drive, although we did 
not receive it. 

The Focus 3001 keyboard from Focus 
Electronic Cotp. is the machine's novelty 
item. Not only does it have a “fill-in-the- 
strip” function key template to let you en- 
ter the function key commands for your fa- 
vorite program, but the numeric keypad 
transforms itself into a solar-powered cal- 
culator. In theory, the solar calculator 
takes over when the machine is powered 
down. In practice, our fluorescent-lit PC 
Labs rooms didn’t have enough oomph to 
chaige the solar cell. 

The system’s Phoenix BIOS includes 
options to toggle on shadow RAM and se- 
lect zero or one wait state. The other sys- 
tem components, which included the CDC 
International monitor, Tecmar VGA dis- 
play adapter, Seagate hard disk drive, and 
Mitsumi floppy disk drive, all worked 
well. The DTC controller card uses 1 : 1 in- 
terleaving and Run Length Limited (RLL) 
coding (MFM — for Modified Frequency 
Modulation — is optional) for optimal 
speed. Also, the 230-watt Enhance power 
supply is a nice change compared with the 
200-watt PC power supplies. 


CLUES TO LOW PRICE The Uni- 
tron/CTX motherboard appears to be well 
designed and installed; it hosts one propri- 
etary 32-bit slot, four 16-bit slots, and 
three 8-bit slots. The motherboard also of- 
fers one clue as to why the price of at least 
the 25-MHz machine is so low. The CPU 
is an Intel Corp. 80386 20-MHz unit ran- 
ning above its rated speed. The benchmark 
tests are unaffected by allowing the slower 
processor to rrm at 25 MHz, but those who 
worry about reliability will reitrember that 
Intel guarantees its chips only when they 
are operated within the speed limit. 

Arrother unusual feature on the rtrother- 
board is the use of space-saving DRAM- 
module SIP memory. Each machine 
comes standard with 1MB of SIP, expand- 
able to 8MB on the rtrotherboard. The 
386/25 catrre configured with a heavy-duty 
8MB on-board, configured as an SIP mod- 


iSpACT PILE 


Coniinenial Technology Inc. 

300 McGaw Dr. 

Edison. NJ 08837 

(800)872-2841 

(201)225-8899 

Top Gun 386/20 

List Price: With IMBRAM, 1.2MB S'/i- 
inch floppy disk drive. $1 .750; with 60MB 
hard disk, monochfome monitor. IX)S 3.3. 
S2.3S0; with VGA monitor. $2,889; with 
2MB RAM. $3,314, I MB RAM upgrade. 
$440; 80MB hard disk. $720; 60MB tape 
backup. $530. 

ClBCLEaceONBEAPeRSEBVlCECAHD ~ 


Top Gun 386/25 

List Price: With IMB RAM. 1.2MB 5‘4- 
irtch floppy disk drive. $1 .900; with 60MB 
harddisk, monochrome monitor, DOS 3.3. 
$2,650; with VGA mcMiitor. $3,199; with 
SMB RAM. 120MB harddisk. $7,253. 

IMB RAM upgrade. $480; 60MB tape back- 
up. $530. 

CinCLEBOSON READER SERVICE CARO 


In Short: The Continental Top Gun 386/20 
and 386/25 are 386-powered AT clones that 
perform respectably for rock-bottom prices. 
Based on tlKir parent company's CTX moth- 
erboard. the systems otter a wide range of ac- 
cessories and upgracks and are expandable to 
SMB of memory on the motherbo^. Note 
that the 386/25 uses a 20-MHz processor. 
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ule of 9 by 1 megabit; our 386/20 had 
2MB — configured as an SIP module of 9 
by 256 kilobits soldered onto the mother- 
board. In the latter machine, the SIP was 
stacked in four tall banks, creating a wob- 
bling module and making it tricky to install 
full-length add-on boards in places where 
the SIP modules rose from the mother- 
board. The SIP modules used soldering 
rather than socketing. 

While neither machine gave us any 
problems, talking to the vendor made us 
wonder about the possibility of receiving 
the same system components twice in a 
row. The company appears to sell you 
what’s available on a particular day; dur- 
ing the course of our review, components 
changed: the 16-MHz CPU that was origi- 
nally on the 386/20 was replaced with a 
20-MHz version, and we wound up with 
different keyboards and monitors from 
those we started out with. The company 
also will negotiate prices with its custom- 
ers. The bottom line? If you don’t mind the 
flea market approach when purchasing a 
386, you should do all right. 

— Robin Raskin 


CoRDATA Technologies Inc. 

CORDATA CS 5000 
CORDATA CS 5000-2 

It’s hard to make a 386 desktop PC that 
stands out in its class these days. Nearly 
everyone uses the same clone cases, tiK 
same keyboards, and sometimes even the 
same manuals. Not only that, but the actu- 
al system architecture of one company’s 
product will more than likely resemble that 
of units from a hundred other manufactur- 
ers. But not so with the 16-MHz Cordata 
CS 5000 (base-priced at $3,195) and the 
20-MHz CS 5000-2 ($3,995). 

The most obvious difference between 
other clones and the Cordata models is the 
case. It is only about an I '/z inches narrow- 
er than a standard AT, but the front-p^l 
styling helps it appear a little smaller. 'Two 
half-height drive bay openings show from 
the front, along with Imockout panels for 
access to an additional two half-height 
bays. The front panel also sports a key 
lock, a hardware reset switch, and a three- 
digit display that shows CPU speed and 





The most powerful 
harddisk 
ever released 

Introducing Passport from Plus. 

The portable hard disk. 

Until now, PC users who need removable 
mass storage have had to give up capacity, 
sjjeed and reliability. 

But now, there's a ptwerful removable hard 
disk with no compromises. Plus F^ssportr from 
the same people who developed Hardcard! 

It gives you 40 or 20 megabytes of capacity. 
Along with an effective access time of 28ms. 
Which is as fast as the fastest 286/386 class 
fixed hard disk. With proven Winchester 
technology and 60,000 hour MTBF, it's three 
to five times more reliable than most other 
drives, removable or not. And with a shock 
rating of 150 Gs, it can take the bumps and 
grinds of the real world. 

As a primary mass storage device for any 
PC/XT'VAT* class computer, or an IBM* PS/T" 
Micro Channel” System, Passport can be 
installed next to your floppy disk drive, or in 
a freestanding external chassis. Either way, 
it can be removed in seconds. Making data 
easy to secure. And easy to transport. 

Call the Plus Product Support Line at 
l-800-624-5545f We'D send jyt 
you a free applications guide flUS ^'^«*** 
and technical specifications. 11 ® 

*tnCMadi. at |416| 477-8088 

Carp BMwdATmigHBadndnariaMvIl^ZXTandMaaoOBnnrimradaraitocrflnMmanralBuHNHMatfura* 
Corpcnoon nurDMiopriwMCarp ■■wtadyown^wbMdbryofOuannimCorp C 1968 Phi* De«lopnKM Carp 
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The new 
quality 
benchmark 
in powerful 
computing 




liv 

QUAUTY ABOVE ALL 


While others in the computer 
industrv’ seem preoccupied with 
oflfering cheap technology, Arche 
Technologies offers something 
different: Quality Technology. 

That’s why the Arche Rival 286 and 
Rival 386 were designed by some of 
the best engineers in the business, 
and why each unit is hand a.ssem- 
bled in the United States, passing 
through a rigorous series of tests 
and inspections. 


Rival^“ 386 

■ 80386 10/20 MHz 

• 2MB RAM Expandable to 16MB 
Also supports LIM Expanded Memon- 

■ 80287/80387 Co-prtK'essor StxJtet 

■ Iwo 8 Bit and Four 16/8 Bit and 
TWo 32 Bit Expansion Slots 

■ Battery Backed Real Time 
Clock/Calendar 

■ I.2MB/360KB S.25" Disk Drive 

• Enhanced 101 Kc\1x)ard 

■ 2-ParalleI and 2 SeriaI Ports 

■ Monochrome and Hercules^" Graphics 


Compatible Display Adapter 

■ 14" High-Resolution (1000 line), Flat 
Screen, Amber Monitor 

■ 16 Bit FDD/HDD Controller (Supports 
both 5.25" and 3.5" including the 
ne>v IBM® 1.44MB PS/2"" Format) 

• 200 Watt Switching I10/220V Power 
Supply 

• .Small F(X)t Print I6.S" (D) x 17.125" 
(W)x6.18"(H) 

• M.S-DOS® 3.3 and GW BASIC® 

■ Hvo Year limited Warranty 

■ Only $3,945.00 Complete 


141004224674 

Arche Technologies, Inc., Corporate Headquarters and Manufacturing, .1888 1 Kato Road, Fremont, CA 94539 


Arche. Arche Lofto. Rival 386, and Quality ANivr All are tradenurlu <il Arche Tcchnohigm, Inc IBM is a rrgisiered irademarti and PS. 2* H a indenuri tif International Buunewi Machine Oirp Herculea la a iradrmarlt of 


llercAilea Technokifo. Inc MSIXIS and (>W Ba«c arc rcgMered irademarlu of MicnisoA, Inc 
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^Archr Tcchnologicv Inc.. 1988. 
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nie Conlata CS 5000-2, like the CS 5000, 
is unusually constnicted: eipansion 
slots sH beneath an aluminum cover that 
cuts down radio emissions, and RAM 
chips are under the right-hand disk bay. 
Both are difficult to access. 


various diagnostic messages. 

The real differences become apparent 
when you take the cover off of each ma- 
chine. The cover itself is just a U-shaped 
panel that reaches halfway down the sides; 
when removed, the front and rear panels 
remain behind. Inside, you'll discover a 
sheet-metal box on the left, disk drives at 
the right front, and a power supply in back 
of the drive bays. 

No expansion slots are visible; that's 
because they're resting beneath an alumi- 
num cover (similar to one in the Sanyo 
MBC-18 Plus) meant to reduce radio-fre- 
quency emissions. From an engineering 
viewpoint, it looks like a nice feature. For 
the end user, it looks like a mistake. In or- 
der to take off this covering, you have to 
remove a screw deep inside the case; un- 
fortunately, this screw also happens to 
hold down one end of the computer's 
speaker. 

With the card-cage cover removed, you 
find six slots; one 8-bit and five 16-bit. 
This may seem unduly restrictive, but it's 
really not so bad. The computer comes 
with one parallel and two serial ports on 
the Cordata motherboard, as well as a flop- 
py disk drive controller, so you need not 
give up slot space for these components. 


The motherboard also contains the CPU 
and up to I6MB of 32-bit RAM — no need 
to give up slot space there, either. The test 
machines also came with a special card 
that combined both a hard disk controller 
and a VGA adapter, thereby taking up only 
one of the six slots. 

HIDE-AND-SEEK The case layout has 
one more hidden drawback — literally hid- 
den. The memory chips are secreted under 
the right-hand disk bay, and the only way 
to gain access to them is to take off the bot- 
tom half of the case and remove the moth- 
erboard. It's like having to pull off a car's 
front tire so you can change the oil. Suffice 
to say this is not an exercise that you would 
undertake casually. 

The computers rely on Cordata's ver- 
sion of a Phoenix ROM BIOS, which in- 
cludes a nice configuration setup program 
accessed with a Ctrl-Alt-S keystroke com- 
bination. The program is unusual in that it 
offers the advanced Chips and Technol- 


yliw FACT FILE 


CctrdaUi Technologies Inc. 

1055 W, Victoria Si, 

Compton. CA 90220 

(800)621-6746 

(800) 331-5867 (in Calif.) 

Cordata CS 5000 

Lkl Price: With 1MB RAM. 1.2MB 5‘/4- 
inch floppy disk drive. DOS 3.3, $3,195; 
with 2MB RAM. 40MB hard disk. VGA 
monochrome monitor, $5,224; with VGA 
monitor. $5,734; with 80MB hard disk. 
$6.2.34. 1MB RAM upgrade. $695. 
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Cordata CS 5000-2 

l.kt Price: With 1MB RAM. l ,2MB5‘/4- 
inch floppy disk drive. DOS 3.3. $3,995; 
with 2 MB'raM. 40MB harddisk. VGA 
momvhrome nxxiitor. $6,024; with VGA 
monitor. $6,534; with 80MB haal disk. 
$7,034. 1MB RAM upgrade. $695. 

QRCIE 6170N READER SERVICE CAfO 

In Short: Some nice design features are 
sandwiched in with some quirky architecture . 
nuking these systems best for users who will 
pul them in one place and leave them aliHie. 
without trying to install cards often or change 
memory configurations. List prices are high; 
performance is average. 


ogies CHlPSet Feature Control utilities, 
which allow you to adjust wait states, 
BIOS shadowing, memory mapping, and 
even the precharge timing for the memory. 
These are handy features for making ad- 
justments for different-speed chips and for 
tuning performance to optimal levels. 

The 16- and 20-MHz test systems, list 
priced at $5,734 and $7,034, respectively, 
came equipped with 2MB RAM, a 1 .2MB 
floppy disk drive, and a VGA monitor/ 
card combination. A 40MB hard disk was 
included in the Cordata CS 3(X)0. while its 
speedier sibling sported an 80MB hard 
disk. Both machines performed as expect- 
ed for their class, roughly in the middle of 
the pack in most benchmark tests. 

On the plus side, the case does offer 
some nice design features, and it has ample 
space and power to handle full-blown con- 
figurations. But given the difficulties in- 
volved in working on the insides of these 
machines, they are probably best suited for 
people who will put them in one place and 
leave them alone. Do not pick these sys- 
tems if you frequently install different 
cards or change memory configurations. 

In addition, the list prices for these two 
models are well above those of many good 
low-end machines. Given the quirky archi- 
tecture and average performance, the Cor- 
datas do not represent a compelling val- 
ue. — Alfred Poor 


Core International 

CORE ATOMIZER 386/20 
CORE ATOMIZER 386/25 

If you break them down into their constitu- 
ent parts, you'll find many common com- 
ponents in Core International's two sys- 
tems. That's where the similarity ends. 
The base configuration of the small-foot- 
print ATomizer 386/20 — IMB RAM, se- 
rial and parallel ports, floppy/hard disk 
controller, and keyboard — costs a reason- 
able $2,995. But if you need room for 
gigabytes of storage, the basic setup of the 
25-MHz tower model, with 1MB RAM 
and a 1.2MB 5‘/4-inch floppy disk drive, 
may seem reasonable at $6,495 . 

The mothetboards in both review ma- 
chines came populated with a 1988 Ameri- 
can Megatrends BIOS, Chips and Tech- 
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Far Data Communications 
Privacy... Just 4 


Introducing the first 
PC communications program 
with complete security! 


program " 


The use of personal computers to transfer sensitive 
information from one site to another is increasing 
every day. Yet a moderately skilled hacker can easily 
intercept or modify data sent over phone lines. 

That’s why Mika L.P. developed Whisper™ 

Whisper is the first data communications program 
optimized for security, it incorporates all the pop- 
ular features you would expect to find in a data 
communications program, including file transfer, 
terminal emulation, scripting language, pull-down 
menus and more. Yet Whisper also provides DBS 
encryption and message authentication— so you 
know your data is safe and private. 

Flexible Security Features 

Whisper’s one-step encryption process makes 
private communications faster and easier than 
traditional multi-step approaches. And Whisper’s 
message authentication and verification ensures 
that mail cannot be either fraudulently sent or 
tampered with during transmission. 

Whisper encrypts just the data fields in a protocol 
transfer, leaving the frame intact. This allows you 


to send secure information via intermediary non- 
secure systems such as electronic mail and BBS 
services. Whisper can also be used over “text- 
only” services such as Tfelex or MCI Mail?" 

Whisper incorporates many other security fea- 
tures, including multi-level encryption, key man- 
agement, audit trails, SAA-like pull-down menus 
and much more. Of course. Whisper can also be 
used in "clear” modewithoutany security features. 

Give us a call today. We’ll show you how for Just a 
little more than the cost of “standard” communi- 
cations software, you can get all the same features 
plus the security and privacy of Whisper. 


ima.LP 


1000 Holcomb Woods Parkway, Suite 324, Roswell, GA 30076 
1-800-777-MIKA (404)993^21 FAX: (404) 9934505 

Whisper is a trademark of Mika L.R Ail other products referenced are 
trademarks of their respective companies. 

Whisper may not be exported outside of the United States of America without 
authorization and licenaing from the Office of Munitions Control, Department 
of State. United States of America. 
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■ 80386 DESKTOP PCs 


nologies chip sets, 2S-nanosecond 96K 
caches, and 1MB of RAM (4MB for the 
386/25), of which 384K is used to shadow 
the BIOS and video RAM. 

An Everex Magic I/O serial and parallel 
port card, an 8-bit Paradise VGA cturd, and 
a Core ESDI RLE drive controller occu- 
pied three slots in the test unit. A 32-bit slot 
in each machine accepts a proprietary 
memory card that holds up to 8MB (32MB 
when 4MB chips become available). 

Focus Electronics’ mechanical En- 
hanced-style keyboard, a 1.2MB floppy 
disk drive, a Core hard disk, and a Mitsu- 
bishi VGA display completed each sys- 
tem. And Cote throws in EXDS 3.3, its own 
setup and diagnostic software, and 
386Umit, a version of Qualitas’s 386-10- 
Ihe-Max expanded memory manager. 

ATOMIZER 386/20 Core calls the 
ATomizer 386/20 its "baby AT,” and at 
14'/2 by 15^/4 by 7 (HWD) inches, the ap- 


m 


FACT 


FILE 


Core International 
6S00 East Rogers Circle 
Boca Raton, FL 33487 
(407)997-6044 

Con ATomizer 386/20 
Uat Price: With IMB RAM, 1.2MB SIA- 
inch floppy disk drive, S2,99S; with TOMB 
hard di^, VGA monochrome monitor, DOS 
3.3, $4,200-, with VGA monitor, $4383; 
with 90^ hold disk, 80387 coprocessor, 
$S,872. IMB RAM upgrade. $300; ISOMB 
hard disk. $2,796; 60MB tape backup, 
$1,036. 

cwxr 001 OK nEACtn SERVICE OHD 


Con ATomizer 386/25 
List Price: With IMB RAM, 1.2MB SVr 
inch floppy disk drive, $6,495; with TOMB 
harddi^, VGA monochrome monitor, DOS 
3.3, $8,093; with VGA monitor, $8,276; 
ivith 4MB RAM, 650MB hard disk, 
$15,000. IMB RAM upgrade. $500; 60MB 
tape backup, $1 .036. 

OHCIE 000 OR READER SERVICE CARO 


In Short: The small-footprint ATomizer 
386/20 is a competitively priced, solidly 
constructed machine for those with mo^ 
expansion needs; the ATomizer 386/25 is 
a ptieier but roomier and equally well 
p^otming system. 



The Cora ATomizer 386/20 
and 388/2S both havo plen- 
ty of room for expansion, 
with eight slots. But the 
baby-AT-size 386/20’s 
three half-height bays pale 
in comparison with tho 
388/2S’s whopping ten 
half-height h^. 


pellation is certainly appropriate. The 
price is relatively small, too: $4,383 will 
buy the base configuration plus a high- 
density floppy disk drive of either size, a 
VGA card and display, and a 70MB Core 
hard disk drive. Our $5,872 test configura- 
tion used 80-ns. static-column RAM 
SIMMs on the motherboard, a 90MB Coie 
HC-90 hard disk drive rated at 1 6 millisec- 
onds, and an 80387 coprocessor. 

But expandability doesn't suffer at the 
expense of this baby’s size. Though 
there’s room for only three half-height 
drive bays, the machine boasts the same 
eight expansion slots found in its full-size 
brethren — six 16-bit, one 8-bit, and one 
32-bit. The controller cables, however, 
obstruct a 16-bit card from fitting properly 
in the innermost 16-bit slot. 

Power, reset, and turbo buttons adorn 
the front panel of the 386/20. The turbo 
button won’t change your clock speed; 
you’ll have to switch between 8 and 20 
MHz using the keyboard. Unfortunately, a 
timing problem with the 10-MHz Core 
CNT-HCR controller renders the hard 
drive drive unreadable at 8 MHz — a prob- 
lem the company claims to have corrected 
even as I write this. 

ATOMIZER 386/25 Intended to house 
many megabytes, the ATomizer 386/25 
sports a whopping ten half-height drive 
bays, three of which are exposed. If you 
need frequent access to mote than three 
bays, you can leave the machine’s front 
panel open. Four knockouts for any size 
I/O port augment the machine’s capacity. 
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A setup consisting of the base configu- 
ration plus a 70MB Core hard disk, VGA 
card, and VGA monochrome monitor 
costs $8,093. The 4MB of memory on the 
motherboard of our $15,000 evaluation 
unit consisted of 80-ns. 256-kilobit 
DRAM DlPs; an additional 4MB of 
SIMMs can bring the total to 8MB on the 
motherboard. A 15-MHz Core CNT-ATP 
controlled the 17-ms. 650MB Core drive 
and the 1 .2MB floppy disk drive. 

Variable-speed dual fans in the 386/25 
operate very quietly, working hardest at 
boot time, when they’re needed most. 
Amenities include power, reset, and a sim- 
ilarly impotent turbo button on the front. 

■fhe keyboard feels comfortably dicky 
and comes with a flip-down plastic dust 
cover — a mild but easily removable nui- 
sance. More disturbingly, the keyboard on 
the 386/25 sometimes locked up the sys- 
tem when bounced on my well-padded 
lap, and a Ctrl key on the 386/20 ceased to 
function after only a few minutes of use. 

Core will configure its machines almost 
any way you want. Since the firm special- 
izes in hard disk drives, it’s not surprising 
that Core offers 34 combinations of hard 
drives ranging in size from 40MB to 1 .3 
gigabytes. A standard warranty covers I 
year’s worth of problems with the system 
and 3 years’ worth for the hard disk. 

Both machines performed adequMely 
in the benchmark tests. But while neither 
one of these ATomizers blows away the 
competition, they are well-built perform- 
ers backed by an accommodating com- 
pany. — Lori Grunin 
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Chosen^ 1 For 
Customer 
Service and 
Support. 

PC BRAND i< the LL Benn ot the per^onnl 
computer mail order. 

PC BR.AND wants no unhapp\ customer'-, 
and it s service and support policies help to 
insure that. 

-Pcr^'Oiml Ccniputiii\;'^ 10 Bc:?t A lit// 
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PC BRAND offers 
you more... 

Welcome to PC Brand. 

Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 

5- Year Warranty 
and more... 

Everyone promises you 
great service. We deliver 
the tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back 
Guarantee on every system 
we sell ‘Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved • And 
our exclusive 5- Year War- 
ranty (call for details) on 
all PC Brand products. 

Call PC Brand today. 

For the best selection... 
the best products... at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 
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PC BRAND 286/12 $949 PC BRAND 286/20 $1099 



12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 ‘Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 



20 MHz ClcKk, Zero Wait Operation 
Norton SI 20.4 ‘Landmark™ Speed 25.9MHz 
512K, 1,2MB or 1,44MB Drive, 101 -Keyboard 


Standard System Features: 

• 80286 FVocessor Operating at 12MHz with Zero Wait States 

delivering 16MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" orl.44MB3.5" Diskette Drive 

• I;I Interleaving Dual Hard Drive/Roppy Drive Controller 

• Enhanced lOl-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Phoenix BIOS with full MS/DOS, OS/2, XENIX. 

NOVELL, 3COM and PCNET compatibUity 

• Built-in System Board LIM EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 
with older peripherab or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit k 2 8Bit) 

• Snnall foot print case with 5 Disk Drive bays 
Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Tower Case 


Standard Pre-Built Configurations: 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


20MB 

1:1 MFM 

4aMM0MS 

I:I MFM 

40MB-25M5 

LI MFM 

71MB-IBM5 

LI MFM 

Mono 

$1335 

$1439 

$1548 

$1679 

EGA 

$1729 

$1833 

$1942 

$2073 

VGA 

$1900 

$2004 

$2113 

$2244 


Standard System Features: 

• 80286 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26MHz Effective Throughput 

• 512K RAM expandable to SMB on the System board using 256K 

and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25” or 1.44MB 3.5” Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/R(^7py Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Gock/Calcndar with 5 Year Battery 

• 80287 Co-Processor Support 

• Phoenix BIOS with fuU MS/DOS, OS/2, XENIX, 

NOVELL. 3COM. and PCNET compatibility 
■ Built-in System Board LIM 4.0 EMS hardware drivers 

• User conhgurabie I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 16Bit & 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• 386SX Upgrade • Tower Case • 4MB Interleaving Ram Card 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor U Video Card 


40MB-40MS 

1:1 MFM 

40MB- 2SMS 

1:1 MFM 

7IMB-1BMS 
1:1 MFM 

110MB- 2SMS 

1:1 RLL 

1W-I6M5 

1:1 ESDI 

320-16MS 

1:1 EBDt 

Mono 

$1590 

$1699 

$1830 

$20% 

$2800 

$3523 

EGA 

$1984 

$2093 

$2224 

$2490 

$3250 

$3917 

VGA 

$2155 

$2264 

$2395 

$2661 

$3500 

$4088 


TURN PAGE FOR MORE PC BRAJNO SYSTEMS... 

I OR NAME BRAND I’ERIPHERALS SEE OLR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...1n Ulinois, Call 312-226-5200) FAX#312-226-6841 




PCBtandflnc 954 West Washington Street, Chicago, IL. 60607 1-800>722'7263. We are open Monday thru Friday; Sam to6pmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order ^atus and Customer Se^ce Inquiries Call: 1-8(X)’662-SERV 
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BRAND” 


PC BRAND 386/20 $1995 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 



PCV20 AD-II $669 

15 MHz Throughput in an XT. Complete w/ 
Monographics Card & Monitor. Norton SI 4.0 
51 2K, 360K Drive, Mono Card & Monitor, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expadable to 640KB 

• One 360K Floppy Drive • 84*key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FDC Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12" Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case vrith Keylock, Turbo, Power and Hard Drive LEDs. 

• Set-up & Operating instructions. 


Standard Pre>Built Configurations: 


PCV20 AD-n With 512K, Hard Disk Drive, Monitor k Video Card 

Vid«^^rtve 

1 Floppy 

2 Floppy 

20MB 

30MB 

40MB 

Mono 

$669 

$740 

$924 

$950 

$1077 

RGB 

$839 

$914 

$1098 

$1124 

$1241 

EGA 

S1059 

$1134 

$1318 

$1344 

$1461 



20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Phoenix BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User conBgiu'able I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit k 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor k Video Card 

Vid«o*S^ 

40Mfr40MS 

1:1 MFM 

40MB-25M5 

1:1 MFM 

71MB-18MS 

MMFM 

nO-2SMS 

MRU. 

1W-16MS 

MESDI 

320-I6MS 

MESCH 

Mono 

$2540 

$2649 

$2780 

$3046 

$3750 

$4473 

EGA 

$2934 

$3043 

$3174 

$3440 

$4250 

$4867 

VGA 

$3105 

$3214 

$3345 

$3611 

$4400 

$5038 


TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM's PS/2-80 
Style, this unit offers: 

• 285 Watt Power Supply 

• Two 35" Front Accessible Drive Bays 

• Two 5.25" Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
"no-screwdriver" access to internals 

'Tcnm' i»« Rfgistmd Tndravirk for NCR CotporaUon 
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PC BRAND 386/25 $2450 



”PC Brand offers the best low 
cost alternative around" 


-PC Magazine's Editors Choice Fd>.14, 1989 

"Faster Than a Speeding Bullet!" 

•Computer Shopper Cover Story Nov, 1988 

25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 
Norton SI 30.5 • Landmark Speed 435 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Opierating at 25MHz with Zero Wait States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Ehskette E)rive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Tune Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Phoenix BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit 4c 2 8Bit it 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 32 /64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • SMB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor 4c Video Card 

VufeoVfc. 

40MB^0MS 

lIMFM 

4(MdB-25MS 
1:1 MFM 

7]MB-I8MS 

1:1 MFM 

nOMB-28MS 

t;)RU 

150-16MS 

LIESOI 

320-16M5 

1.1ESO! 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$4873 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5267 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5438 


Your PC Brand Advantages: 

30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
•5-Year Limited Warranty 

*Asi PCBraiuiflMlocncr.you'BM^thebal wairaidy covmg* kn th* industry 
Wsmnty covm all PC Brand qrMn awthcrboarda, power suppUe*. RAM. keyboards 
and all expamton cards. 100% pam A labor are coveted your ibet year S0% parts 
yaar-2- 60% parts ytar>3. 40% parts yoar-4. 20% parts year-5 .AddUional rvtendrd 
coverage contracts available lor a fee. Floppy, bard disks and tape drives are covered 
for one year only Manuiscturcr’s warranty applies to all non-PC Brand products. 
Complete wananty Infemunon avallaUe on request 


LCD PORTABLES from $1770 


286 & 386 Systems 
•512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 4c 386 desktops in a self- 
contained, light (20 tbs.) high impact plastic housing similar to 
the COMPAQ® Portable 10. 


All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic 4c Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) • 86-key keyboard. 

• Accomodates two 5.25" w 3.5" Roppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Catendar ^ndard 


Standard Pre^Built Configuration: 


Portable System Processor and Drive Options 

Dfl^^ CPU 

286/12 

286/20 

386/20 

386/25 

1 Floppy 

$1770 

$2070 

$2650 

$2900 

20MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

71MB 

$2800 

$3100 

$3600 

$3900 

1S(MB 

1:1 EDSI 

$3400 

$3700 

$4250 

$4500 


SAVt ON NAME BRAND PERIPHERALS... .SEE OL'R AD ON lUl I QW'ING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PCBrand,Inc. 954 West Washington Street, Chicago, IL 60607 1-800-722-7263. We are open Monday thru Friday: 8am to 6 pm CST. VISA, MasterCard, 
Discover, Checks, arnl Approved P.O.s are Accepted. Prices subject to change. ForOrder Status andCustcmier Sendee Inquiries Call: 1-8(X)-662>SERV 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


TOSHIBA 

1000; 512K.80C88. 1 FDD $789 

1600 BACKLIT, 80C86-12. IMG, 20MB HD.FDD „3175 

1 200HB; BACKLTT.l MB, 20MB HD,FDD 2395 

3100E CAS PLASMA 8006-12. rVIB. 2CIMB HD. FDD ^ 2750 

3200; EGA, 80286-12, IMB, 40MB HD, FDD 3525 

5200/40 VGA, 80386-20, 2MB, 40MB HD. FDD. ... 5995 
NEC 

MULTISPEED HD 2275 

ULTRALITE W/IMB Call 

MITSUBISHI 

MP286L-220; 80286, 20MB HDD. FDD ....$2439 


Call on New NEC & TOSHIBA Models 

MONITORS* 


NEC 

Multisync 2A 14’ (800x600) EGA VGA .$499 

Multisync GS 14" Mono 249 

Multisync 3D 14” (1024x768) ECa/vga ..Call 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2250 

MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14" VGA Paper White Flat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (640x480) .31DP Color 415 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome 249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 14" Multifreq. EGA/VGA 520 

PRINCETON PUBLISHING LABS 


Multiview 15" Full Page Monitor w/adapl...890 


SEIKO 

CM1430 14" (1024x768) Multifreq $595 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

1381 Diamond Scan 499 

HL6605 15" CAD Monitor 1295 

HL6905 1 9" CAD Monitor 2385 

SONY 

CPD1302 13" (900x560) Multiscan $645 

CPD1320 13" (640 x 480) VGA Call 

ZENITH 

1490 Flatscreen Enhanced $600 



PC BRAND 100% Hayes Compatible! 

1200 Baud Internal w/Bilcom $49 

1200 Baud External 70 

2400 Baud Internal w/Bilcom 89 

2400 Baud External 129 

HAYES 

1200 External $285 

2400 External 429 

A.T.I. 

2400ETC Internal Modem w/MNP5 165 

US ROBOTICS 

Courier HST/9600 $599 


Courier V.32 9600 Baud Ext.w/MNP5 ..889 


Internal Modems 


100% Haves Comoatible. Free Software! > 



TAPE BACK-UP 

SPECIAL 


I S0/40MB Internal Tape Back-Up* 

$279 

Uses DC2000 Scries Micro Cartridges 
*Whei> used with CMS Badotp Software 


VIDEO CARDS 


ATI 

EGA Wonder $229 

VGA Wonder 329 

VIP VGA 260 

NEC 

1024-256 $1175 

MV A 1024 949 

PARADISE 

Autoswitch 480 EGA $Call 

VGA-f 279 

VGA-f 16 16 Bit Version NEW 309 

VGA Professional 465 

PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 149 

VGA 220 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 475 


DISK DRIVES 


FLOPPY DISK DRIVES; 

360K 5.25" HH Black $75 

720K 3.5* HH w/5.25" Mounring 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5"HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext-Hoppy $199 


MINISCRIBE 3180E 


150MB 1/2 HT. C 

1 6MS ESDI AJmZ/ C? 

Largest Capacity. Highest Performing 
Half Height Mve on the Market! 


HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ... $259 

20MB 35MS ST125 w/XT ControUer 299 

20MB 35MSSn25 245 

30MB 65MS ST238 w/XT Controller 285 

30MB 35MSST138 310 

30MB 35MSST138 w/XT ControUer 355 

40MB 40MS ST251 350 

40MB 28MSST251-1 409 

40MB24MSST151 419 

80MB 28MS ST40% Full Height 590 

MINISCRIBE 

40MB 61 /40MS M3650 $319 

40MB 25MS M3053 419 

71MB 22MS M3085 595 


150MB 16MS M3180E ESDI 1/2 Hgt! .1295 
320MB 16MS M9380 ESDI FuUHeight .1775 
640MB 16MS M9760 ESDI Full Height 3525 

PRIAM 

45MB 28MS ID45H Half Height $489 

130MB 20MS ID130AT Full Height 1395 

132MB 20MS 1D130PS INT. for PS/2 ...1450 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL FuU Height 1495 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS ID330EC ESDI w/CNIRL .2250 

Priam External and PS/2 EMves also Available 


IOMEGA 

B1201 Single 5.25" 20MB Int $795 

B220 Dual 5.25" 20MB Ext 1619 

B144I Single 5.25" 44MB Int 1050 

B244X Dual 5.25" 44MB Ext 1995 


If the drive you require is not listed here please 
contact our sales department tor a quote! 


TAPE BACKUPS 


60MB Archive Int or Ext. w/Cntrl $590 

60MB Maynard Maynstream Portable ... 889 
60MB Maynard Maynstream for PS/2 ..889 


40MB Irwin Internal 415 

80MB Irwin Internal 509 

150MB Archive Internal 925 


150MB Maynard Maynstream Port 1395 

2.2GB Maynard 2200HS 8mm Drive ....4350 
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Save Time. Save Money. 

SCANNERS/DIGITIZERSI BHPiPPHPIPH fPSI OD A X TT^' 


SCANNERS/PIGI TIZERS 

Complete PC Hand9canner............».......165 

Complete PC Half Page Scanner 189 

Dest 1020/2020 Scanners Call 

Diamond Flower HS3000 Hand Scan ... 249 

Hewlett Packard Scanjet Plus Call 

Microtek MSF300G 2895 

Microtek MSF300C 1325 

Microtek MSF300Q w/64 Grey Levels 1850 
Summasketch 12x12/12x18 378/635 


PRINTERS* 





9 ' 

-Eta" 

$339 



PC BRAND- YOUR 
#1 LAN SOURCE ! 


EPSON 

LX800 180/30 189 LQ500 180/60 305 

FX850 330/88....Call FX1050 264/54.....Call 
LQ850 330/88...CaU LQ1050 330/88....CaU 
LQ950 264/88...CaU LQ2550 400/108..CaU 

DFX 5000 533/80 Call 

BROTHER 

HL8E Laser Printer 1875 

DICONIX 

150P 150/50 305 300WP 310/73 479 

HEWLETT PACKARD 

Deskjet 690 LaserJet II 1720 

Font Cartridges Call MemoryUpgrades ...Call 

LaserJet I ID E>uplex Laser Printer 2995 

NEC 

P2200 170/55 ....345 LC890 Laser 3190 

P5200 265/90 ....530 P5300 Wide 675 

OKIDATA 

MU90 270/90 ..475 ML391 270/90 655 

MU20 300/62 ..345 MU93 450/120 ...995 
ML321 300/62 ..479 ML393C 450/120 .1069 
PANASONIC (New Models Listed) 

1180 192/38 $189 1191 240/48 245 

1124 192/63 339 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

TOSHIBA 

321SL 216/72 ..,.469 341SL Wide Carr . 599 
351SX360/120..937 Express 311 385 


PANASONIC KX-P1124 


24 Pin 192CPS Draft 63CPS Utter Quality 



NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Level 1 $479 

8 User ELSUvelll 939 

Advanced Netware 286 V2.15 1850 

SFT Netware 286 V2.15 Call 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 299 

TIARA 

Lowest Priced Lancards Call 

Lancard/E 16 Bit Ethernet board $369 

Lancard/E 16 Bit Ethernet board for PS/2.. ..369 

Lancard/A 8 Bit 1/2 Slot Arcnet board 125 

Lancard/A Arcnet board for PS/2 389 

Lancard/E Twisted Pair Ethernet Card 389 

8 Port Active Hub 329 

4 Port Passive Hub 65 

GATEWAY (PC Magizines Editors Choice) 

G/Ethemet AT $435 

G/NET 269 

G/Ethemet for PS/2 Call 

WESTERN DIGITAL 

Ethercard Plus w/Boot Ram Socket $269 

Ethercard + twisted pair ethemet board 319 

Ethercard+A for PS/2 320 

Starcard-f 233 

Ethercard+ w/Novell Drivers 233 

STANDARD MICRO 

ARCNETPassiveHub S/2 

ARCNET ActiveHub 359 

PC130 ARCNET BOARD Now EGA compai 135 

PC260 TWISTED PAIR ARCNET CARD 1 30 

PC500-WS 16 Bit Work Station Board ...369 

PC550 16 Bit Twisted pair Arcnet Card Call 

PC500-FS 16 Bit File Server Board 479 

ELGAR 

IDSllOO 1000 Watt UPS Call 

SFT LAN SYSTEM Software w/cable Call 


^ BRAND' 

Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We cany over 10,000 different name brand 
products. Call for prices on products not listed 


FAX MACHINES/CARDS 


SHARP 

FO220 945 FO300 1095 

QUADRAM 

JT FAX 4800 219 JT FAX 9600 549 

MURATA 

M1200 679 M1600 879 

COMPLETE PC 

4800BFAX 249 9600BFAX 399 


SERIAL MOUSE 



I/O CARDS 


AST Rampage 286 w/512K 395 

DIGIBOARD Smart 8 Port Serial Card ......Call 

INTEL Aboveboard Plus w/512K 419 

INTEL Aboveboard Plus I/O 512K 469 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 1019 

PC BRAND 

I/O+II For ATs Ser/Par/Game $45 

I/O+II For XTs Ser/Par/Game/Clock ...45 

^Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 

PCBrand,Inc 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263 . We are open Monday thru Friday: Sam to6pmCST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Se^ce Inquiries Call: 1-800-662'SERV 
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DataWorldInc. 

DATAWORLD DATA 
386-16 

DATAWORLD DATA 
386-20 

DATAWORLD DATA 
386-25 


DataWorld has unleashed three disparate 
computers upon the 386 market: the 
DataWorld Data 386- 1 6, aimed at the per- 
son seeking an entry-level 386 in a stan- 
dard desktop unit; the DataWorld Data 
386-20 minitower, for anyone who wants 
power in a small package: and the 
DataWorld Data 386-25, designed for 
those who require sheer power and expan- 
dability. 

DataWorld prices its systems at the 
lower end of the spectrum: the 16-. 20-. 
and 2S-MHz base units each come with 
IMBRAM, 1. 2MB floppy disk drive. ST- 
506 drive controller, parallel port, mono- 
chrome monitor, and Hercules-compatible 
card, for $1,995; $2,695; and $3,695, re- 
spectively. A hardware reset switch, turbo 
light, and disk access light ate also stan- 
dard; all you need is a hard disk drive to 
complete each system. 

The DataWorld Enhanced-style key- 
board that comes with each computer in- 
cludes a built-in dust cover that conve- 
niently doubles as a data stand when 
flipped up. A mechanical click is sounded 
as each key is depressed; when typing rap- 
idly, the noisy keyboard chatter may take 
some gening used to. An extra $10 gets 
you the same keyboard with the WordPer- 
fect command set printed on the function 
keys. 

Data 386-16 Even with iidditional op- 
tions. the DataWorld machines are priced 
right. The 386-16 test unit had 2MB of 
RAM, a 44MB MiniScribe drive, one par- 
allel and two serial ports, a Taning VGA 
monitor, a 16-bit Paradise VGA. and DOS 
3.3, all for $3,853. 

The AT-sized system offers the usual 
five half-height drive bays, with three ac- 
cessible from the front. Its 230-watt power 
supply (found on the 25-MHz unit as well) 
includes four device connectors. 

A Micronics motherboard featuring the 


Phoenix BIOS Plus is used. The BIOS has 
a convenient ROM-ba.sed setup accessed 
at any time with the Ctrl-Alt-Esc keys. 

No memory fits on the motherboard. 
Instead, the standard 32-bit memory card 
has space for 2MB of RAM in 256-kilobit 
chips; a daughtercard can bring the total to 
SMB. System memory can be upped to 
16MB through a special memory card that 
accepts SMB of I -megabit chips and a 
daughtercard that adds SMB more. If the 
Data 386-16 is used as a network server, 
multiuser system, or in any other situation 
where memory requirements may grow 
substantially, you'll be wise to order the 
board that uses l-megabit chips. 

DATA 386-20 The Data 386-20 shipped 
to PC Labs was a stylish minitower, mea- 
suring 13'/4 by 7 by 16 inches. It has a 
power switch and keyboard connector on 
the front, making it just as convenient to 
place beneath your desk as on top of it. 

The Data 386-20 evaluation unit we re- 
ceived came with the same display and 
VGA card as the 16-MHz system, as well 
as 2MB of RAM. a 66MB RLL Toshiba 
hard disk, a Data Technology RLL con- 
troller. one parallel and two serial ports, 
and DOS 3.3 for a reasonable $4,653. 

This computer also packs five half- 
height drive bays. The space-saving 2(X)- 
watt power supply has only three device 
connectors, so you’ll have to choose your 
internal drives wisely. 

The system contains an XT-sized AMI 
motherboard with the AMI 386 BIOS and 
a 64K direct-mapped memory cache using 


25-nanosecond SRAM. ROM-based setup 
and diagnostics accompany the AMI 
BIOS, so you won't have to play with 
diskettes to change your configuration. A 
32-bit card accepts up to 16MB in DIP 
packs. 

If you’ve got touchy software that 

Even with the 
cost of 
additional 
options, the 
Dataworld 386 
machines are 
priced right. 


needs to ran at slower speeds, a key com- 
bination disables the cache, forcing the 
machine to ran at one wait slate, and can 
set the processor speed to 8 MHz. The tur- 
bo switches on the front of both the 20- and 
25-MHz units are just for looks, but the 
turbo lights correctly display whether the 
processor is running at slow or normal 
speed. 

Data 386-2S The floor-standing Data 
386-25 is a hefty number, weighing 47 


The Dataworld Data 388- 
16 desktop machine and 
the Data 386-2D minitower 
include the usual five half- 
height hays. The Data 386- 
2S tower has plenty of room 
for expansion, with six ac- 
cessible half-height bays 
and five expansion slots 
left over after adding in 
memory, controller, video, 
and I/O cards. 
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We’re making some big 
waves in California 


Introducing ALR's FlexCache™ 33/386Z 



33MHz 80386™ 
performance for 
as little as $3995! 
h.bfQ^TI 7.481 MIPS-power meter VI. 5 


I Hoipc of the iforki’i Fim 986 
Iv' Advanced Logk Research Inc 


Frankie Aivlon 


Wipe out! 

Hang on because ALR's latest 
addition to the FlexCache 
Z-family is cruising at 
an amazing 33MHz. That's a 
20% increase in processing 
spjeed when compared to the 
award winning RexCache 
25386. 

Fast Cache 

With 32KB of cache memory, 
award-winning FlexCache 
architecture and our en- 
hanced 16-bit super VGA 
controller you better be 
ready to move. 


At prices starting as little as 
$3995*, the FlexCache 
33/386Z delivers the most 
performance for all power 
hungry desktop applications 
like CAD /CAM, desktop 
publishing or financial 
modeling at a very modest 
price. Of course the 
RexCache 33/386Z is OS/2® 
compatible for tomorrow's 
latest generation of applica- 
tions. The RexCache 33/386Z 
as with all of the Z-Family 
comes packaged with PC- 
Kwik®, the award-winning 
disk caching utility. 


With ALR's RexCache 
33/386Z you'll receive un- 
beatable support backed by 
an unprecedented 
three year factory 
warranty on the main 
system board, a one-year 
system warranty, unlimited 
technical support and op- 
tional on-site servicing from 
Intel. 

For more information on the 
RexCache 33/386Z call: 

1-800-444-4ALR. 

For more information on our other 
33 MHz systems just turn the page. 



ReitCache is o tfodemofk of Advanced Logic Reseofch, Inc 80386 is o registered trodemork of Intel Corp. 
IBM and Micro Cr>annei ore registered trodenvsrks of intemotionai Business Mochines Corp. Shown with 
optiorxJl morktor Prices aid configurations subject to change without notice, Certified FCC closs A. for 
business use only. Copyright 1989 Advanced Logic Research. 
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FACT 


FILE 


DauNViirld Inc. 

3733 San Gabnel River Pkwy. 
Pico Rivera. CA 90660-149.*? 
(800)722-7702 
(213)69.‘>-3777 


DaUWorld Data 386-16 
List Price: With IMBRAM. I.2MB5'/4- 
inch floppy disk drive, morkvhmmc nwni- 
tor. $1 .995: with 66MB hard disk, momv 
chronie miwitcK. DOS 3.3. S2.593; with 
VGA nx)nitor. S3. 193; with 2MB RAM. 
44MB hard disk. $3,553. 1MB RA.M up- 
grade. $360: 150MB harddisk. Si. 665: 
40MB (ape backup. S3I9. 

CtflCU 4220N READeRSERS’K:£ CARO 

DataWorid 
List Price: With 1MB RAM. 12MB SVa- 
inch fli>l^y disk drive . monochrume moni- 
tor. $2,695: with 66MB hard disk. nxHwv 
chrome monitor. DOS 3.3. S3..W; with 
VGA monilw. $3,893: with 2MB RAM. 
$4,393. 1MB RAM upgrade. $.500: 1.50MB 
harddisk. $1.665: 40MB tape backup. $319. 

Cll=<X£ 423 ON RE^R SERVICE CAHO 

DataWorid 
List Prke: With 1MB RAM. 1 .2MB 5‘/4- 
inch floppy disk drive, monochrome nxmi- 
tor, $3,695: with 66MB hard disk, mono- 
chrome monitor. DOS 3.3. $4,293: with 
VGA monitor. S4.893: with 4MB RAM. 
150MB hard disk. S7 .594. IMBRAM up- 
grade. $.500. 

ClRCLr4240NREAD6RS£RVlCECAR6 ~ 




In Short: The DataWorid desku>p Data 386- 
16. Data 386-20 minitower, and Data 386 
full-si/ed tower are alt gtxxl values and first- 
rate perlormers from an up-and<oming mail- 
order firm. The 20-MHz minitower is an in- 
stant eye-catcher. offering functionality and 
expandability in a scaled-down, ergonomic 
case. 


pounds and measuring 25 'A by 7 'A by 
17'/2 inches. With six accessible half- 
height drive bays, it has room for at least 
two full-height drives. 

The system uses the AMI 386 BIOS 
and 64K memory cache on a full-sized 
AMI motheihoaid, which can accommo- 
date SMB of memory. Another SMB can 
be added using a 32-bit memory card. The 
Data 386-25 tower offers an advantage by 
accepting both DIP- and SIMM-packed 
memory on the motherboard. 


Like the Data 386-20, the Data 386-25 
lets you disable the cache and reset the pro- 
cessor speed to 8 MHz to make use of 
cranky software. 

In the large-sized 386-25, five expan- 
sion slots were still available after adding 
in a memory card, drive controller, and 
video and I/O cards. Thai's one more slot 
than is available to you after adding the 
same components to the DataWorid 16- 
and 20-MHz models. You can also plug an 
internal modem, network card, and fax 
board into the 386-25, and you'll still have 
two slots free. 

The fully configured Data 386-25 sent 
to PC Labs was one of the least expensive 
25-MHz units in this bunch. It came with 
4MB of 80-ns. SIMMs, a 150MB Micro- 
polis ESDI drive, a Data Technology 
ESDI controller, a Video Seven V-RAM 
16-bit VGA card, a NEC MultiSync Plus 
monitor, and DOS 3.3 for only $7,594. 

Our benchmark tests showed that the 
25-MHz and 20-MHz units were generally 
solid performers, pulling in above-average 
scores. The 16-MHz system was some- 
what slower, coming in at the low end of 
the midrange scores. 

DataWorid includes the DCACHE 
disk-caching program (distributed by PC 
MagNet) and the host portion of Dynamic 
Microprocessor Associates' pcAnywhere 
III with each Data 386. The pcAnywhere 
III software is pan of DataWorld's Remote 
Diagnostics Service. With pcAnywhere 
loaded on a customer's machine, a 
DataWorid technician can call and remote- 
ly diagnose or solve a problem. This re- 
mote service is in addition to the I -year 
pans and labor warranty that comes with 
each machine. On-site service is also 
available at extra cost. 

Each Data 386 comes with a shon, il- 
lustrated manual that outlines setting up 
your PC, installing hardware options, and 
using pcAnywhere. Novice users will ap- 
preciate the 3()-minute video that covers 
setup, hard disk management, and basic 
IX)S commands. 

The DataWorid machines have some- 
thing for just about every 386 shopper. 
Whether you're looking for low prices, en- 
try-level 386 computing, compact styling, 
or no-holds-barred expansion, one of these 
machines will suit your needs. 

— Greg Alwang 


DellCompiterCorp. 

DELL SYSTEM 310 
DELL SYSTEM 325 


Dell Computer Corp. is one mail-onler 
firm that has been able to stand toe-lo-toe 
with the big guys by offering quality com- 
puter systems and excellent support at rea- 
sonable prices. Its two 386 machines, the 
20'-MHz System 310 (base-priced at 
$2,799) and the 25-MHz System 325 
($4,599) reinforce Dell's commitment to 
compete at the high end of the PC market. 

The machines, which can run at full 
processor speed or 8 or 4.77 MHz, resem- 
ble the original AT in appearance only. 
The front consists of three accessible drive 
bays on the right, with the power-on, disk 
activity indicators, and the system key 
lock on the left. Two of the drive bays on 
both evaluation units were filled with high- 
capacity floppy disk drives: one 5'/4- and 
one 3'/2-inch. On the back are connectors 
for the space-saving parallel and serial 
ports built into the motherboard. 

TESTED MODELS The units sent to 
PC Labs came with Dell's VGA Color 
Plus monitor and Video Seven VGA card. 
Both Dells also had the sturdy Key Tronic 
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And they're getting 
even bigger 


Introducing ALR's FlexCache™ 33/386 



8.10 MIPS-power meter VI. 5 


Frankie Avalon 




Hi 

f Home of Ihc lR>rid’s FIrM }86 
\J Advanced Logic Research Inc 


ALR's flagship product with 
the most powerful 386’'“ 
microprocessor, based on the 
award-winning FlexCache 
Series. 

33MHz with 128KB of 
Cache 

The FlexCache 33/386 is 
riding high at a full 33MHz 
with 128KB of cache. This is 
the one system that can beat 
the world's fastest award 
winning PC, the FlexCache 
25386. In fact, it beats it by 
25%. Now that's fast! 


Proprietary FlexCache 
64-bit Architecture 
ALR's FlexCache 33/386 
incorporates the proprietary 
award-winning 64-bit dual- 
bus cache design that allows 
the CPU simultaneous access 
to main and cache memory. 
This innovative design pro- 
vides the most advanced 
solutions, including zero wait 
state performance 95% of the 
time. The FlexCache 33/386 
is perfect for large multi-user 
networks. Not only is it the 
fastest 80386 based system, it 
offers the choice of 150-, 300- 
and up to 600-MB of disk 


storage using high-speed 1:1 
interleave ESDI controllers. 
Additional standard features 
include the super VGA con- 
troller with 800 X 600 graph- 
ics resolution and 2-MB of 
main memory. But there's 
nothing standard about 
ALR's commitment to qual- 
ity, evidenced in our one-year 
factory warranty, unlimited 
technical support and on-site 
service available from Intel. 
For more information on the 
FlexCache 33/386 call; 
1-800-444-4ALR 

For more information on our other 
33 MHz systems just turn the page. 


FlexCache is o trobemork of Advonced Logic Reseorch. Inc. 803S6 is a registered trademark of Intel Corp. 
IBM and Micro Chonr^ are registered trodemarks of Infemotiortal Business Mochines Corp. Shown with 
optiortal monitor. Prices ar^d configurations sub^t to chonge without rvotice. Certified FCC closs A. for 
business use only. Copyright 1969 Advanced Logic Research. 
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101 keyboard, a delight to use as long as 
you don’t mind having the function keys 
across the top. The evaluation 310, 
equipped with a 90MB Magnetic Peripher- 
als h^ disk drive and 4MB of RAM, goes 
for $6,229. With an equal amount of RAM 
and a 322MB Micropolis hard disk drive, 
the evaluated 2S-MHz machine came to 
$9,130. 

The Dell motherboard (OEMed from 
MicroWave) is garnished with the Oiips 
and Technologies chip set and four sets of 
SIMM banks capable of handling 2S6-ki- 
lobitor 1-megabit SIMM packs. Although 
the SIMM and coprocessor sockets are 
easily accessible, the Intel 80386 and 
82385 chips ate buried underneath the left- 
hand drive bay. This is a problem only if 
you need to change them. 

The systems use the Phoenix ROM 


Wfact file 


Dell Computer Cotp. 

9505 Aiboretum Blvd. 

Austin, TX 78759-7299 
(512)3384400 
(800)426-5150 

Dell System 310 
Lisi Price: With IMB RAM, 1.2MB 5'/. 
inch floppy disk drive. S2.799: with 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,799; with VGA monitor. $4,299; with 
4MB RAM. 90MB hard disk. 1 .2MB Sc- 
inch and 1 .44MB 3'/5-inch floppy disk 
drives, $6,229. 1MB RAM upgt^. $480; 
150MB harddisk. $1,699; 40MB tape back- 
up, $349.95 

CinCLE4a0ONR£ADenS£FlvtCECARD 


DeU System 325 

List Price; With 1MB RAM. 1 .2MB 5'/4- 
inch floppy disk drive. $4,599; with 90MB 
hard disk, monochrome monitor, DOS 3.3, 
$6, 100; with VGA monitor. $6,400; with 
4MB RAM, 322MB hard disk. 1 .2MB 5V4- 
inch and 1 .44MB 3 '/r-irKh floppy disk 
drives. $9,130. 4MB RAM upgr^. 

$2. 199; 40MB tape backup. $349.95. 

CIRCLE 421 ON RFADERSEflVtCE CARD 


In Short: Dell maintains its reputation as a 
company with a competitive edge with these 
two high-end 386 PCs, which outperform 
and underprice the big-name competition. 
Filled with superb components and backed 
by a year of free on-site service, these two 
386s are hard not to like. 



BIOS Plus (Version 1 . 10 09 on the System 
310 and Version 1 . 10 X48 on the System 
325); this contains a ROM-based setup 
program which is accessed with the Ctrl- 
Alt-Ent key combination. Using the setup 
program, you can easily enable or disable 
the system and video BIOS shadowing. 

Using 1 -megabit DRAMs, the systems 
can hold 8MB on the motherboard for 
memory-intensive applications. If 8MB 
isn't enough, a proprietary 32-bit expan- 
sion card allows either unit to hold up to 
16MB. 

Dell uses both the page-mode and inter- 
leaving functions of the Chips and Tech- 
nologies chip set as well as the cache con- 
troller (with 32K of static RAM) to speed 
up memory access. The company claims 
that the processors operate at “less than 
one” wait states, but our tests showed that 
the Dell machines are faster than many 
other 386s boasting zero wait states. The 
System 3 10 performed favorably on all the 
benchmark tests, indicating no weak or 
sluggish components. And the System 
325’s extremely fast conventional and ex- 
tended memory times simply left other 25- 
MHz machines in the dust. 

EXPANSION SLOTS Of the eight ex- 
pansion slots (two 8-bit, six 16-bit) in each 
unit, two were given up to the Western 
Digital controller and the 16-bit video 
card. The 32-bit connector for the memory 
expansion card is located at the end of one 
of the 8-bit slots, making that slot good for 
only half-length cards. And if you’re con- 
cerned about putting sensitive network 
cards into either Dell 386, never fear the 
motherboard includes a separate 16-MHz 
crystal to maintain a constant 8-MHz bus 
speed. 

ItKluded with the systems is the Dell 
System Analyzer, a colorful diagnostics 
program with a menu-driven interface for 
testing memory, video adapter and moni- 
tor, keyboard, CMOS memory, DMA 
registers, hard disk drives, and parallel and 
serial ports. DOS can be order^ separate- 
ly; with it, you also get the PC-Kwik 
PowerPak software with disk caching and 
the curscff speedup program Cruise Con- 
trol. 

Dell also offers a full year of free on- 
site service, but the machines we tested are 
of such high quality that repair visits 


should be tare. This emphasis on customer 
service, combined with the speed, expan- 
dability, dependability, and competitive 
pricing, makes it hard not to like these two 
machines. — Greg Alwang 


Destiny Computers 

DESTINY 386-1 6 
DESTINY 386-20 
DESTINY 386-25 

Destiny Computers’ 386s are available to 
the general public through dealerships 
only. The company prides itself on putting 
together its 386 product line — the Destiny 
386-16, Destiny 386-20, and Destiny 386- 
25 — with brand-name components in just 
about any configuration a dealer requests. 

Fittingly, Destiny offers various video 
components, 16 ha^ disk options, 7 dif- 
ferent keyboards, 7 case types, a Phoenix 
or Award BIOS, and controllers from sev- 
eral manufacturers. The 16-, 20-, and 25- 
MHz test configurations, priced at $5 ,225, 
$5,870, and $7,0(X), respectively, are only 
a sampling of what the company can pro- 
vide. 

The three machines we looked at had a 
few features in common, including a Co- 
pal 1 .2MB floppy disk drive. All used the 
Adaptek ACB-2322 ESDI controller, 
which can handle up to two floppy and two 
hard disk drives. They also included one of 
the two Wren in hard disk drives manufac- 
tured by Control Data Cotp. The 386-16 
and 38^20 had a 106MB unit, while the 
386-25 came with a 182MB model. 

A Trikor 102-key XT/AT switchable 
keyboard with a 9-foot cable was also sup- 
plied with each machine. While this key- 
board has great audio feedback, it’s too 
light and feels as if it could break easily. 

All systems also come with a utility 
disk that lets you slow the processor to 6 or 
8 MHz, increase the number of wait states 
from zero to one, and set up extended and 
expanded (LIM 4.0) memory. 

While all three computers were engi- 
neered around Micronics motherboards, 
each system used a different model. The 
three boards have common characteristics, 
however, including an empty socket for 
the 80387 coprocessor. None of the moth- 
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The wave to catch! 

ALR's 33/386W 

The FlexCache™ 33/386 Workstation 


8.10 MIPS-power meter VI. 5 





i Home of the Grid's First 386 

Advanced Logic Research Inc 


Applications Supported 

Every maior micro-based CAD software applications packape 

including; 

Anvil SOOOpc 

AutoCAD Releases 9 and 1 0 
AutosKade. Autosolid and AutoFlix 
Computervision 3.1 
DataCAO 

Intergraph MicroStation 
Micro CAOAM 
p-cad 

Sigma ARRIS 
VersaCAD 

Most major graphical interfaces including; 

• Presentation Manager 

• Windows 286. 386 

• GEM/3 

• Professior>ai Graphics Language (PGL) 

Intelligent Graphics 
Workstation 

We've taken the FlexCache 
33/386 with its powerful 
33MHz processing, 128KB of 
cache, 64-bit proprietary 
cache design and integrated 
ALR's FlexCad graphics 
adapter. The FlexCad sup- 
ports a resolution of 1024 X 
768 non-interlace (flicker-free) 
graphics to bring you 
graphic capabilities beyond 
that of IBM's VGA. Plus 
we've combined the Flex- 
Cache 33/386 with ALR's 
QuickSync 50, 15" flat-screen 



Frankie Avalon 


high-resolution automatic- 
scanning monitor to offer you 
the most powerful PC CAD 
workstation available, the 
ALR HexCache 33/386W. 
Like the FlexCache 33/386 
the 33/386 workstation sup- 
ports Intel's 387 ^^ or Weitek's 
3167 to enhance calculating 
performance. 

The Most Expansion 
Capabilities 


MB just like the FlexCache 
33/386. If that's not enough 
storage, how about 2.4 Giga- 
bytes with the FlexStor 2.4G? 
And of course, the RexCache 
33/ 386 W is supported 
by our one-year 
factory warranty, un- 
limited technical 
support and on-site 
service available from Intel. 
For more information on the 
FlexCache 33/386W call; 


The FlexCache 33/386W 
offers the most disk storage 
expansion capabilities. You 
can expand internally to 600- 


1-800-444-4ALR 

What about a Micro Channel based 
system? Turn the page once more. 


FlexCache is a trademark of Advanced Logic Research. Inc. 80386 is a registered trademark of Intel Corp 
IBM and Micro Channel are registered trademarks of International Business Machines Corp. Shown with 

optional monitor. Prices and configurations subject to change without notice. Certified FCC class A, for CIRCLE 251 ON READER SERVICE CARD 
business use only. Copyright 1989 Advanced Logic Research 
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■ 80386 DESKTOP PCs 


Destiny Computeis builds 
its16-,20-and25-MHz 
units according to dealers’ 
specifications. The evalu- 
ated Destiny 386-20, de- 
signed around an AMI 
motherboard, came in a 
small-footprint case. The 
386-25 tower uses another 
AMI motherboard with In- 
tel’s cache controller. 



CGA monitor combination shipped with 
Destinys i6-MHz unit. 

DESTINY 386-25 Destiny's 25-MHz of- 
fering was housed in a nicely designed 
tower case with six half-height drive bays 
and reset, turbo, and power switches easily 
accessible on the box’s front. It was de- 
signed around the relatively new Micron- 
ics 80386/25-MHz system board, which 
offers support for the Weitek 3167 co- 
prcKessor or coprocessor daughterboard, 
as well as Intel’s 80387 coprocessor chip. 

Unlike the Micronics motherboards in 
the other two Destiny computers, this sys- 
tem board has an Intel 82385 cache con- 
troller. The board comes with a 32K direct 


erboards will accept RAM directly, but in- 
stead work with various 32-bit Micronics 
memory boards. 

Some of the memory boards are avail- 
able with caching and can support up to 
16MB of RAM. Each board also supports 
1 28K of shadow RAM to speed up the op- 
eration of both system and video BIOS. 

DESTINY 386-16 The small-footprint 
16-MHz computer is based around the Mi- 
cronics 386 system board and M200 main 
memory board. The memory board, which 
does not offer caching, was populated with 
4MB of lOO-nanosecond, 1 -megabit page- 
mode DRAM, expandable to 8MB. Mem- 
ory extension boards with 2, 4, or 8MB of 
additional RAM may be piggybacked onto 
the memory board. 

Three of the test machine’s eight expan- 
sion slots were already occupied — the 32- 
bit proprietary slot with the Micronics 
memory card, a full-length 8-bit slot with a 
video card, and a full-length 16-bit slot 
with the controller card. You’re left with 
one half-length, 8-bit slot and four 16-bit 
slots, only one of which is full length. All 
five half-height drive bays are accessible 
from the front of the unit. 

You’ll find power and turbo reset 
switches on the front of the machine’s at- 
tractive case. Although this may sound 
very convenient, only the reset switch real- 
ly is. The turbo switch just turns the mem- 
ory board caching on or off — no great help 
when you have a memory board that 
doesn’t include cache RAM. And the kx:a- 
tion of the power switch is such that if you 


accidentally bump your keyboard into the 
machine, you can easily hit the switch and 
turn the system off. I inadvertently did this 
several times while reviewing this comput- 
er, with disastrous results. 

The system was shipped with a VIP 
CGA card and a Casper CGA monitor, 
which is nothing to get enthusiastic about. 
At least their presence proves that Destiny 
can supply you with a machine configured 
just about any way you could possibly 
imagine. 

DESTINY 386-20 The 20-MHz member 
of the Destiny 386 family was packaged in 
the same attractive but functionally lacking 
case as its I6-MHz sibling. The unit was 
designed around the Micronics Baby 
80386 system board and included the 
Model 400C main memory board. The 
memory board contained 4MB of 1 00- 
nanosecond, 1Mb page-mode DRAM 
and, to speed things up, an Austek cache 
controller chip that handles a four-way-as- 
sociated 32K static RAM cache. This 
memory board can accommodate up to 
8MB but doe.sn’t support memory exten- 
sion boards, as the M200 nuxlel does. 

Of the eight expansion slots, two 8-bit 
and three 16-bit were left free. The main 
memory card occupied the proprietary 32- 
bit slot, the Adaptek controller card occu- 
pied the full-length 16-bit slot, and Gen- 
oa’s 16-bit VGA card occupied another 
16-bit slot. The system came equipped 
with the Relisys RE-9513 VGA monitor, 
which, though somewhat undistinguished, 
was nevertheless an improvement over the 



FACT FILE 


Destiny Computers 

7.S4 Whitney St. 

San Leandro. CA 94577 
l8(X)).7(s6-427: 

(415)4.10-8810 

Destiny 386-16 

LLsl Price: With 1 MB RAM. 1 .2 MB 5',4- 
inch lloppy disk drive. $2. .106; with 60MB 
harddisk. monrK'hrome monitor. IX).S 1.1. 
S2.800; with VGA monitor. S1..7(X); with 

4MB RA.M. 106.MB hard disk. CGA moni- 
tor. S5.225, 1MB RAM upgrade. S620. 


CIRCLE 609 ON READER SERVICE CARD 

Destiny 386-20 

List Price: With l.MB RAM. 1 .2MB 5'/.- 
inch floppy disk drive. S2..5tX); with 60.MB 
hard disk, monochrome monitor. 1X)S 1.1. 
S3.271; with VGA monitor. SI. 780; with 

4MB RAM. 106.MB hard disk. S5.870. 

1MB RAM upgrade. S620. 

Circle 610 on header service card 

Destiny 386-25 

List Price: With 1 MB RAM, 1 .2.\IB I'A- 
inch floppy disk drive. S2.9(X); w ith 60MB 
hard disk. moniKhnmie monitor. IX)S 1.1, 

SI. 846; with VGA monitor. S4..1.5(); with 

4.MB RAM. 182,MB harddisk. S7.tKX). 

1MB RAM upgrade. $620. 

Cl^Lt 61 1 ON READER SERVICE CARD 

In Short: IX-stiny Computers rrlTers a w ide 
\ ariety of customization options for its 186 
family of computers, which is sold through 
dealers only. The three machines — 16 .MHz. 

20 .MHz, and 25 .MHz. — were all solid per- 
fomiers on our benchniiuk tests. 
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Now we're making 
waves with IBM- 


The ALR MicroFlex 7000 




r 

m. 




The first 25MHz 
Micro Channel® 
compatible 

6.00 MIPS-power meter VI. 5 



Fraukic Avalon 





me of the \Kirid's First 386 
Advanced Logic Research Inc. 


At ALR, we thrive on oppor- 
tunities to beat our competi- 
tors. Our 25MHz 80386® 
based MicroFlex 7000 is no 
exception. 

Unmatched performance 
Our proprietary "pre-fetch" 
FlexCache^*^ design delivers 
the most efficient form of 
microcomputer processing. 
By combining a true 64-bit 
cache bus with 64-KB cache 
memory, performance in- 
creases 30% when compared 
to other 32-bit computers. 
And 64KB of high-speed 
cache memory enables you to 
experience the fastest 


throughput for sophisticated 
applications. For those seek- 
ing large storage capacities, 
the MicroFlex 7000 gives the 
option of 120 or 300MB of 
disk storage using high-speed 
ESDI controllers with 1:1 
interleave. 

The most built-in 
features 

The MicroFlex 7000 includes 
our super VGA controller 
with 800 X 600 graphics 
resolution and the sleek 
tower chassis offers the most 
internal expansion capabili- 
ties of any Micro Channel 
system available. Our one- 


year warranty with unlimited 
technical support and on-site 
servicing available from 
Intel® can't be beat. 

So make some waves of your 
own at the office with ALR's 
MicroFlex 7000 or any of our 
33MHz systems. For more 
information and the name 
and number of your local au- 
thorized ALR reseller, please 
call: 

1-800-444-4ALR 

Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 

For our Canadian office: 
l-800-,443-4CAN 

For our UK office: 1-714-581-6770 
For our Singapore-Asia/ Pacific office: 
(65) 258-1286 FAX: (65) 258-1285 


FlexCache Is a trademark of Advanced Logic Research. Inc. 80386 is a registered trademark of Intel Corp. 
IBM and Micro Chonnel are registered trademarks of International Business Machines Corp. Shown with 
optional rrxjnitor. Prices and configurations subject to change without notice. Certified FCC class A, for 
business use only. Copyright 1989 Advanced Logic Research. 
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Benchmark Tests: 16-MHz 386 Computers 


Performance Times 

(Times given in seconds except where noted) 


Processor and Memory Benchmark Tests Disk Benchmark Tests 


BIOS 

DOS File DOS File Disk Seek 



80386 

Instruction Mix 

Floating-Point 

Calculation 

Conventional 

Memory 

Extended 

Memory 

Access 
(small record) 

Access 
(large record) 

(milli- 

seconds) 

Fortran 386 16 

4.69 

17J5.'.;-y.. 

0.85 ' 

9.00 

61.96 

18.11 


28.89 


Wang 381 

4.20 

16.42 

0.76 

8.85 

48.28 

16.96 


27.74 


Sanyo MBC-18 Plus 

4.19 

15.76 

0.76 

7.23 

69.19 

10.23 


26.26 


MItac Paragon 386C 

4.17 

16.37 

0.84 

2.02 

59.70 

11.41 


22.03 


Leo 386/16 

4.14 

15.07 

0.68 

8.52 

51.34 

17.80 


28.18 


HiTech SAM 3001/386 

4.14 

15.47 

0.75 

N/A* 

51.27 

17.66 


29.99 


Swan 386/16 

4.14 

17.25 

0.84 

14.38 

59.35 

18.55 


39.64 


Altac2IP-3a6/16 - 

4.12 

15.49 

0.75 

N/A* if 

- 61 .63 

8.70 


24.30 


Amax PC/386-16 ' 

4.12 

15.49 

0.74 

16.07 * 

48.68 

16.83 


30.32 


CompuAtM 386/16 

4.12 

15.51 

0.73 

11.26 

48.80 

17.72 


31.51 


Cordata CS 5000 

4.12 

16.20 

0.76 

16.13 

60.33 

8.38 


29.14 


DataWorld Data 386-16 

4.12 

15.54 

0.75 

16.07 

50.66 

17.72 


28.36 


HP VectraQS/16 

4.12 

16.15 

0.77 

12.08 

66.78 

13.61 


29.26 


Destiny 386-16 

4.12 

15.56 

0.77 

11.26 

63.78 

523 


16.79 


Tandy 4000 

4.12 

16.09 

0-76 ■ 

9.94 



. 23.46 


TelOAS III 386/16 

4.12 

15.84 

0.75 

14.09 

72.2f“""“" 5 

t»"''i4.35 ‘ 


SS6.M 


VIPC 386/16 

4.12 

15.58 

0.73 

10.59 

50.32 

10.05 


N/A** 


Canon A-200SX 

4.10 

14.89 

0.67 

9.59 

48.81 

17.75 


30.87 


Acer 1100/16 

4.09 

14.88 

0.68 

9.59 

61.64 

13.04 


32.15 


IBM PS/2 Model 70-E61 

4.08 

16.04 

0.75 

5.73 

77.61 

7.94 


29.55 


Mitsubishi MP386 

4.07 

14.83 

0.64 

18.55 

51.24 

18.29 


27.78 


PC Unk 386-16 

4.01 

14.37 

0.50 

9.59 

54.19 t 

17.79 

1 vaT-i 

.^.15 

.'--rnsT' 

Leading Edge Model D3 

3.96 

15.80 

0.75 

14.37 

66.61 

6.23 


"30.83 


Hertz 386/16 

3.95 

14.85 

1.67 

12.85 

61.17 

12.87 


28.70 


Amdek Systein/388e 

3.90 

14.59 

0.60 

9.83 

53.01 

17.70 


30.30 


NCR PC916 

3.90 

14.28 

0.52 

1.66 

71.36 

12.94 


28.05 


Wysepc386 

3.86 

14.41 

0.61 

9.84 

62.55 

7.74 


22.37 


Zeos 386-16 

3.79 

13.60 

0.57 

5.92 

73.32 

8.77 


17.03 


Micro 1 Power 386-16 

3.77 

13.63 

0.57 

5.91 

68.67 r-4 



23.67 


Spear 386A/16 

3.76 

13.67 

0.57 

7.80 

72.06 

13.82'* 


38.81 

■.'vr.' 

QenTech 386 

3.72 

16.42 

0.96 

8.94 

63.08 

13.54 


34.71 


Everex Slap 386/16 

3.48 

12.65 

0.43 

8.66 

56.70 

4.90 


17.43 


Bus 386/16 

3.00 

10.82 

0.47 

4.98 

10.76 

6.57 


N/A** 



N/A* — Not applicable; the tested system did not include extended memory. 

N/A” — Not applicable: this machine's hard disk BIOS was not compatible with our test. 


The 80386 Instruction Mix benchmark test measures 
the time It takes to execute a selected series of 
processor-intensive tasks. The test program uses 
80386 Instruction code. These instructions are a subset 
of the total processor instruction set. The 80386 
Instruction Mix Implements a number of 32-bit 
operations. In the 80386 processor these become 
single Instructions, whereas in the 8086 and 80286 
versions of the benchmark test they remain multiple 
instructions. 

The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series 
of floating-point calculations, including multiplication, 
division, exponentiation, and logarithmic and 
trigonometric functions. The benchmark program uses 
the floating-point library included with Microsoft C 
Compiler 4.0. 


The Conventional Memory benchmark test allocates 256K 
of conventional memory and treats it as a series of 64-byto 
records. Then. 16,384 random records are read into and 
written from this memory. The resuit shown is the average 
of the read and write times. 

The Extended Memory benchmark test allocates 256K of 
extended memory and treats it as a series of 64-byte 
records. Then, 16,384 random records are read into and 
written from this memory. The result shown is the average 
of the read and write times. 

The DOS File Access benchmark test measures the 
throughput rats of the disk being tested, in this case, 
throughput times are measured in terms of how long the 
disk takes to perform common DOS file-management 
functions. Five tasks — tile creation, sequential file write, 
sequential fils read, random file write, and random file 
read — are limed and the resuits summed. 


The lest is carried out tor two different types of files— 
small-record files and large-record tiles— that are used by 
common PC applications. Files created using small records 
are typically used by database management programs, and 
large records are typically used for word processing and 
spreadsheet files. Loading a DOS program is also simulated 
by the large-record test. 

The BIOS Disk Seek benchmark test measures the time it 
takes to do a random seek using the disk's ROM BIOS. The 
test result includes minimal software overhead and may not 
parallel the manufacturer's claimed average access time. 
The test program performs 1 .000 seeks. The average result 
is shown in milliseconds. 
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Relative Times 

(IBM PS/2 Model 70-E61 - 100) 


At the lowest level of dOSSd-based computers — those with microprocessors 
running at a mere 16 MHz— a given benchmark test can reveal a great difference 
between the fastest and slowest machines. 

Note the wide variety of results listed for the Extended Memory test, from the 
NCR PC916's 1.66-second flurry to the Mitsubishi MP366's 18.55-second trudge. 
Superior performance can be attrftxjted to several factors: RAM operating in page 
mode, which is inherently fast^ than row addressing; an interleaved-memory 
system of 2MB or more; and/or RAM caching, implemented ei^er through soft- 
ware or through special SRAM chips set aside for the purpose. 

The great spread among 16-MHz 386s can also be seen in PC Labs' smail- 
record DOS File Access test, where IBM’s PS/2 Model 70-E61 took 77.61 
seconds, while the Bus 386/16 chalked up a speedy 10.76-second score. 

But appearances can be deceiving: the Bus 386/16, using a 
common but controversial practice, oscillates its 16-MHz micropro- 
cessor up to 20 MHz by means of a crystal. (Intel does not 
guarantee any chips when oscillated above their rated 

speeds.) The Bus model also uses 
a nonstandard hard disk BIOS that 
buffers I/O and thus does not yield 
a meaningful data-transfer timing 
on our BIOS Disk Seek test. The 
same comment applies to the VIPC 
386/16. (See the sidebar "Hard 
Disk Sp^: The Cache Advan- 
tage.") 







-O 






Processor and Memory Benchmark Tests 
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Introducing the perfect 
companion for your laptop 
computer; the new Kodak 
Diconix 150 plus printer. 

Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer. Now 
there's a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever. It's still the smallest, lightest, 
quietest printer in the world. 


• Faster than ever— 180 CPS. • Improved print quality— even 
higher resolution and improved font design. • Prints on plain 
paper. • Improved paper handling, easily handles tractor feed and 
cut-sheet paper. • So compact and light you can carry it any- 
where— 3.1 lbs. • So quiet you can use it anywhere. • The proven 
reliability you expect from Kodak. 

The Kodak Diconix ISO plus printer. Now you can read what 
you write before you get back to the office. For details, 
and the name of your nearest dealer in the 
U.S. or Canada, call 1 800 255-3434. 

Portable power for the prirtted page. 



The new vision of Kodak 



© Eastman Kodak Company, 1989 
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NOW SPEND USS TIME lamNG YOUR BOOKS 
AND MORE TIME BUIUMNO YOUR BUSINESS. 


Introducing Andrew Tobias’ Checkwrite Plus"": 
Check to ledger to budget to tax category 
— in a keystroke. 


“I spend too rnncb time on bookkeeping!” 
Ibat’s the complaint we hear again and 
again from managers of growing businesses. 
And the reason we’re introducing Andrew 
Ibbias' Checkwrite Plus. 

Checkwrite Flos makes check writing 
and bookkeeping faster and easier 
When you write a check or receive income, 
your checkbook balance automatically 
knows, your budget automatically knows, 
your cash flow projection automatically 
knows, and the transaction is recorded in the 
proper tax category — all in a keystroke! 

You can print a month’s worth of checks in 
seconds and balance your checkbook 
in a breeze. 

You can recall transactions by date, check 
number, amount, or payee — in about as 
much time as it takes to read this sentence. 

You can manage your accounts payabie and 
receivable, track and analyze loans, even 
print amortization schedules. 

And with your Oruincial data base at your 
fingertips, you can monitor and print 
essentiri reports like budget vs. actual 
spending, P&L, cash flow, and more — faster 
and easier than ever before. 

More time to build your business 
Checkwrite Plus brings your financial 
routine under time-efficient control. It 
pinpoints spending trends (and areas where 
you’re overspending) which would take 
forever to uncover by studying your 
checkbook. 

It gets you ready for your accountant (and 
saves you money on accounting time 
charges). But most important of all, 
Checkwrite Plus gives you more time to do 
the things you need to do in order to build 
your business. 

Time-saving features 

the competition can’t match 

Only Checkwrite Plus is written by financial 

expert Andrew Ibbias, whose make-it-simple 

stjde gets you started fast. (You won’t even 

need the manual.) 


mecQ* 

otoee-MECA 

355 RIVERSIDE AVENUE. WESTPORT. CT 06880 


Checkwrite Plus performs more bookkeeping 
functions than other check writing 
programs. It can handle multiple bank 
accounts, print invoices, and handle credit 
cards, unlike the leading competition. 

Checkwrite Plus performs bookkeeping 
hinctions more thoroughly t han other 
programs. You get income and expenses by 
tax category — not just a list. You get more 
complete budgeting and cash forecasting, 
and better graphics. Reports are a whole lot 
easier to create. 

Checkwrite Plus is more flexible. You can 
quickiy customize the program to meet your 
needs, right down to the check layout. (Our 
leading competitor locks you into his check 
layout.) 

Want to export data to 1-2-3? It’s free and 
easy with Checkwrite Plus. (The other guys 
charge extra for a transfer utility.) 

And Checkwrite Plus easily exports to 
Andrew Tobias’ Managing Your Money. (It’s 
always nice to know that you can trade up 
to more comprehensive software without 
having to re-enter all your data.) 

For Business People Who Write Checks 
If you manage a small business, are an 
independent contractor, a consultant, 
doctor, property manager, or accountant, 
Checkwrite Plus will prove a valuable tool 
that frees your time. Its speed and simplicity 
make it great for personal use too. 



Introductory Offer 

For a limited time you can purchase 

Checkivrite Plus for only $49.96. That’s 

$20.00 off the regular price of $69.95. Act 

now! 


Money Back Guarantee 
If Checkwrite Plus does not make your 
check writing and bookkeeping faster and 
easier, return it to us within thirty days for 
a full refund. 


See your dealer 
or call Toll-Free to order. 

1-800-835-2246 ext.l2 

...or mail the coupon today. 

Rcqiim: 

266K IBM* PC, AT, XT, PS^, Pq|r or Tkndy* 1000, 3000, 
1200HD • 80 column monitor * 1 di^ drive • DOS 2.0 or later 
Not copy protected. 



1 "' 
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After centuries of practice, 
mankind perfects engineering 
caicuiations: MathCAD. 



Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


Mu^tCADl.S includes 3-D HPGLsketth 

imparl, and PostScript output. 


MathCAD is fer and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s fester, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or pre^ram 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD.* And now you 
can print on PostScript* compatible 
printers. 

And like before, MathCAD’s live 
document interfece'* lets you enter 


MathCAD* 

MathSoft, Inc. One Kendall Sqoare, Cambridge, MA 02139 


equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In fert, it’s used by over 
50,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.” 

And for Macintosh* 
users, we present MathCAD 2.0, 
rewritten to take full advantage of 
the Macintosh interfece. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Lxx)k for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information* 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


FIX TORS 


CIXXCF. 


Much 14. 


But or '87 


* If you purthasai MathCA D2.0 between 
5/1/89 and 6/16/89, you can ^ta FREE 
upgrade to version 2.5 (otherwise, the up- 
grade cost is $99.00 until June 30, 1989; 
ajiersvards, the cost tvill be $149. 00) . 


Available for IBM * compatibles and Macintosh computets. TM and @ tignilS' manutaourcr's nailctnait or manu&cnnrr't rtgislcrcd tradcmaih reapectivcly, p£ 
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map cache, with sockets for an additional 
32K. Only one high-speed memory board 
option is available; it came to us with 4MB 
of 85-ns., 1Mb page-mode DRAM and 
can support an additional 4MB. The 
board’s connectors allow for a daughter- 
board that can support another SMB . 

Three of the system’s eight full-length 
expansion slots were occupied: the 32-bit 
slot contained the Micronics high-speed 
memory board, one 16-bit slot contained 
Genoa’s 16-bit VGA card, and another 16- 
bit slot contained the Adaptek controller. 
Two 8-bit slots and three full-length 16-bit 
slots were left free. 

In most of the benchmark tests, all three 
machines performed in the middle or at the 
high end of the curve in their respective 
classes. Much of this can be attributed to 
the solidity that comes from building a unit 
using high-quality parts. 

Destiny offers free customer support 
and the standard I -year parts and labor 
guarantee. But what makes the Destiny 
computers special is the custom-built 
touch. If you’ve always dreamed of own- 
ing a machine configured to your specifi- 
cations, help is just a cooperative dealer- 
ship away,— Catherine D. Miller 


Everest Computer CoRP. 

EVEREST BLOCK 320 

Everest Computer Corp. sent us its XT- 
sized Everest Block 320, the fourth incar- 
nation of its 20-MHz 386 system. For the 
bargain price of $1,995, you get 1MB of 
RAM, a 1 .2MB floppy disk drive, a flop- 
py/hard disk drive controller, a mono- 
chrome adapter (but no display), two serial 
and two parallel ports, a CMP-Everest 
motherboard, and the AMI BIOS. 

But before being swayed by the fairly 
low price, take care to note some of the 
machine’s limitations. Block is an appro- 
priate description of this system, which ap- 
pears to set up barriers to expansion at ev- 
ery turn. The four 8-bit slots seem like 
wasted capacity on a 386 machine, and a 
wire terminal plug interferes with the prop- 
er seating of a full-length board in one of 
the four 16-bit slots. 

A 200-watt power supply, a system ca- 
pacity of only SMB of 32-bit RAM (oddly 


enough, you must choose between placing 
the memory on the motherboard or on a 
32-bit card), the absence of cache memo- 
ry, and a four-disk-bay capacity (three 
half-height accessible and one full-height 
internal) block any serious intentions of us- 
ing this machine as a multiuser system or 
large file server. (You may find the option- 
al $150 tower case (not reviewed), which 
comes with 250 watts of power and six 
half-height bays, slightly more congenial 
in a server situation . ) The FCC Class A rat- 
ing means that home business users, a piv 
tentially important market, can forget 
about making these boxes their personal 
machines. 

ENHANCEMENTS, ALTERATIONS 

Among the enhancements made to this lat- 
est system is the introduction of surface- 
mount technology to the Chips and Tech- 
nologies VSLI chip set. The change was 
made to fix contact problems that arose 
from the previous socket-mount setup. 
The addition of a 32-bit slot would have 
been a more praiseworthy feature if the slot 
had been used to increase overall 32-bit 
system memory to 16MB or more, rather 
than serving as an option for housing the 
8MB of 32-bit RAM that the unit actually 
does accommodate. 

Unlike the previous (and no longer 
available) Everest 386/20, the Block 320 
does not ran its microprocessor at a poten- 
tially dangerous 24 MHz, although you 
can buy a 24-MHz crystal to increase its 
speed. 

The system comes set with zero wait 
states and a lO-MHz bus speed. As the lat- 
ter may cause compatibility problems, 
you’ll be glad for the opportunity to slow it 
down or set alternate wait states (one, two, 
or three) for individual slots. Of course, 
you’ll have to be prepared to spend the 
time finding the right combination of bus 
and processor speeds and wait states. 

TTie $3,995 unit that we tested included 
a Seagate 72MB hard disk driven by an 
MFM Data Technology controller, a Gen- 
oa 8-bit Super VGA arid, for .some reason, 
a TECO EGA monitor. The test configura- 
tion, with the bus set to 10 MHz and run- 
ning at zero wait states, produced only me- 
diocre results on the benchmark tests. 

New documentation is expected any 
day now, but in the meantime you can 



The fourth incaiiuition of Evenst's 20- 
MHz 386 system, the Everest BiorA 320, 
adds surface-mount technology to the 
VLSI chip set. A 32-bjt slot has also been 
added to hold the SMB of 32-bit RAM the 
system can accommodate. 


amuse yourself with the spelling and syn- 
tax of the old one. An excerpt: “Almost 
the 386 System were presented on the Per- 
sonal Computer Market, used the RAM 
card to instil the 386 Personal Computer. 
This configuation, will cause serveral dis- 
advantages when you install or assemble 
your Personal Computer. ’ ’ 

There is not much to commend this ma- 
chine: it’s not very well designed and is 


SffijSFACT FILE 


Everest Block 320 
Everest Computer Corp. 

1 153 Tasman Dr. 

Sunnyvale. CA 94089 
(408)7.34*2604 

Ust Price: With IMBRAM. 1.2MB SVn* 
inch floppy disk drive. $1,995; with 60MB 
harddisk. momx:hrome monitor, DOS 3.3. 
$2,899; with VGA monitor, $3,608; with 
2MB RAM. $3,995. I MB RAM upgrade. 
S400; 150MB harddisk, $1,200. 

In Short: This machine is inexpensive, but 
not the cheapest 20-MHz unit you can find. 
iLs poor design will make expansion dinkult. 
rendering it unsuitable for many business ap- 
plications. and its FCC Class A rating makes 
it an unwise choice for home use. 
Cl<y:LEe22QNREADEnS£flVIC£CARO 
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Tt) all those unlucl^ enou^ to be stuck Offering hundreds of presentation treatments 

smack in the middle of the current spread- from word charts to three-dimensional bar 


Andy's Bimnios 

BtMkdowfl of FxponMt 
nr DtfftQ Jtnjtry 31 W 





Prtsaiiasiau of ihe-artpkturcofytMr work. 


sheet confusion, take heart. 

There is, at last, a viable 
alternative to war: revolution. 

One that delivers even more 
performance than you have 
(ahem) been waiting for but 
without demanding expensive 
new hardware or extensive 
retraining. And without abmpdy 
cutting you off from any user 
in your company even those 
on mainframes. 

The name of the spreadsheet 
is SupeiOalc*5. 

And what it can do for you 
is, frankly quite revolutionary 

Let’s begin at the end. Stand-alone quality 
graphic capabilities have been built in. 

0 1989 Computer Associates International. Inc. 1240 McKay Dit.San lose, CA 95131. LiXusanUl '2‘3aicrc)asietcdtraacm«ksofL?tusPirvdof»ncniCofpLxatioaCxcdisdR0stCRilciadc^^ 



Unkjust about atTyihing in sight. 


pie, scatter and polar graphs. 

And with SuperCalcS, you 
select fonts, lines, boxes, grids 
and shading. All of which can 
be used to produce the higfiest 
quality customized reports. 

Plus, Supett:alc5 actually 
makes productivity easier An 
integral Undo feature simply 
reverses unwanted commands. 
And a tmly comprehensive 
system of debusing hi^^ts 
costly en'ors and analyzes 
macro logc. 

Perhaps even 
more impressive 
is the way SuperCalcS can 
link spreadsheets. Up to 255 



Catch bugs Aprtvr thty 
come back to biti\vou. 









Andy's Bunnies 


to be precise. Linking either in memoiy 
or on disk, either pages of the same spread- 
sheet or inde- 
pendent, either 
SuperCalc5b files 
or Lotus' 1-2-3*^. 
Which bring? 


us to the “L” 
word. SupeiCalcS 
not only reads 
and writes Lotus" 
1-2-3* files, it 
totally coexists 
with Lotus. 





SuperCalc'5 




F^odiKX annual report qualify output everyJt^ 


Letting you easily move 1-2-3 macros into 
SuperCalcS and back again. Even tolling 
between menus is a snap for SuperCalcS. 
But not for Excel? 

Which now brings us to the “E" word. 
Unlike Excel, Supe^cS mns on all IBM' 

MKrosofi. IBM IS a regisuml uodematk of Inumational Business Machines 


and JL compatible computers but also 
takes full advanta^ of 286 and 386 machines 
whenjuw decide to make that transition. 

And if all that isn’t enou^ to make you 
mn out today and join the revolution, therels 
even more incentive. 

Like our free demo disk offer through july 
31, 1989. And our $100 ^ 
upgrade offer for just 
about any spreadsheet 
you’re using. Call 1-800- 
531-5236. In Canada 
call 1-800-663-6904. 

Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 
With SuperUalc5, peace is at hand. 


Qomputer 

/■SSOCIATES 

So^ore superior by des/gn. 
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Benchmark Tests: 20-MHz 386 Computers 


Processor and Memory Benchmark Tests 


Disk Benchmark Tests 


Performance Times 

(Times given in seconds 
except where noted) 

60386 

instruction Mix 

Floating-Point 

Calculation 

Conventional 

Memory 

Extended 

Memory 

DOS File 
Access 
(small record) 

DOS File 
Access 
(large record) 

BIOS 

Disk Seek 
(milli- 
seconds) 

CompuAdd3M/30 

4.89 

19.28 

0.93 

13.62 

67.76 

6.17 

33.07 

OllvetH MSeooCPI 

3.57 

13.02 

0.60 

9.72 

57.10 

5.26 

17.41 

< AT&T 6366 WQS 

3.55 

12.88 

0.55 

9.72 

58.13 

5.29 

13.53 

Top Qun 386/20 

3.33 

13.07 

0.68 

14.01 

67.41 

6.34 

29.26 

Memorex Telex 366*20 

3.33 

13.46 

0.66 

14.93 

92.57 

20.72 

29.40 

Tatung TCS-8000 

3.33 

13.44 

0.68 

21 .25 

67.34 

8.59 

16.53 

8IVAAT3e6 

3.31 

13.71 

0.74 

6.70 

66.31 

8.29 

17.04 

AeerllOOOO 

3.30 

11.92 

0.52 

7.65 

62.67 

4.85 

2^5^ 

vipcsam 

3.30 

13.45 

0.67 

4.84 

49.09 

11.35 

N/A- 

, Wang 362 

3.30 

13.02 

0.60 

8.85 

47.88 

16.67 

28.23 

AiOhe Rival 386 

3.29 

13.41 

0.66 

11.49 

61.44 

12.93 

24.79 

Swan 386/20D 

3.29 

13.40 

0.67 

14.35 

67.37 

4.68 

16.84 

Cordata CS 5000*2 

3.28 

12.87 

0.60 

33.43 

36.69 

7.58 

28.27 

Mitac Paragon 386E 

3.28 

12.54 

0.59 

6.94 

65.98 

13.91 

26.06 

AMaeaMMOO 

3.26 

12.41 

0.59 

8.77 

50.71 

21.49 

39.48 

unssMo 

3.28 

12.69 

0.60 

4.45 

70.01 

9.01 

31.23 

1 NEC PowerlKlata 386/20 

3.26 

12.82 

0.60 

19.18 

41.58 

5.38 

18.86 

Evarest Block 320 

3.24 

12.84 

0.60 

5.91 

70.25 

8.15 

31.60 

IBM PS/2 Model 70*121 

3.24 

12.72 

0.61 

2.21 

73.98 

6.70 

25.27 

Tandy 4000LX 

3.24 

12.86 

0.60 

8.01 

71 .04 

6.77 

30.59 

PC Unk 386-20 

3.21 

11.44 

0.40 

7.66 

56.86 

5.24 

18.73 

Spaor 3860/20 

3.17 

12.40 

0.55 

N/A* 

63.98 

5.16 

23.93 

Deatlny 386-20 

3.15 

11.64 

0.50 

16.06 

64.17 

5.72 

17.64 

Pacer 386 20 

3.13 

12.63 

0.60 

4.67 

55.95 

8.14 

31.93 

Fountain 386/20 

3.09 

11.39 

0.42 

16.07 

44.48 

8.75 

22.39 

Amax PC/386-20 

3.06 

11.35 

0.85 

20.60 

49.14 

16.35 

24.44 

PC Daaigna 386-20 Plus 

3.02 

10.82 

0.47 

5.45 

65.08 

7.77 

41.16 

AST Premium/366C 

3.00 

10.98 

0.40 

6.49 

56.47 

5.26 

17.74 

Bua 386/20 

3.00 

10.84 

0.4S 

9.98 

10.60 

5.98 

17.80 

DataWorld Data 386*20 

3.00 

10.82 

0.47 

5.00 

64.74 

5.99 

N/A** 

PtveStar Modal 320 

3.00 

10.82 

0.47 

5.47 

89.74 

8.16 

23.94 

Fortron 366 20 Plua 

3.00 

10.82 

0.46 

4.99 

49.04 

17.17 

30.19 

Core ATomizer 386/20 

2.96 

10.82 

0.47 

5.45 

66.88 

5.47 

30.38 

CPU 386/20 

2.97 

10.82 

0.46 

4.99 

67.31 

18.30 

17.72 

Tandon 366 

2.97 

10.82 

0.45 

5.53 

52.05 

24.20 

25.61 

Compoq Dookpro 386/20e 

2.91 

10.54 

0.40 

2.26 

56.42 

5.45 

30S3 

HPVoctraRS/20 

2.89 

10.43 

0.38 

12.08 

67.89 

7.09 

24.19 

MicroUb 366/20 

2.89 

10.42 

0.40 

4.22 

46.98 

17.04 

18.18 

TMrSOOOMC 

2.89 

10.51 

0.39 

1.41 

68.62 

7.95 

28.34 

Micro Exprosa 386-20 

2.88 

10.47 

0.39 

4.24 

62.27 

5.07 

18.42 

Zeos 386-20 

2.87 

10.40 

0.39 

4.23 

60.11 

6.10 

16.46 

ALR FlaxCache 20386DT 

2.86 

10.38 

0.35 

11.93 

61.66 

5.24 

28.44 

DaH System 310 

2.86 

10.54 

0.36 

1.78 

57.34 

5.55 

25.43 

IMcro 1 Power 386-20 

2.86 

10.42 

0.39 

4.22 

64.03 

4.92 

18.31 

MoiSioaia Pepance 386/20 

2.84 

10.33 

0.44 

10.96 

62.99 

5.90 

25:74 

Everex Slap 386/20 

2.76 

10.10 

0.35 

4.95 

56.10 

4.92 

17.96 


N/A' — Not applicable: the tested system did not indude extended memory. N/A**— Not apt^icable: this machine's hard disk 


The 80386 Instruction Ulx benchmark lest measures the 
tirrte It takes to execute a selected series of processor- 
Interwive tasks. The lest program uses 80386 Instruction 
code. These instructions are a subset of the total 
processor Instruction set. The 80386 Instruction Mix 
implemenis a number of 32-blt operations. In the 80386 
processor these become single instructions, whereas in 
the 8086 and 80286 versions of the benchmark test they 
remain multiple instructions. 

The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series of 
noatirtg-point calculations, indudtng multiplication, 
division, exponer^hon. ar>d iogartthmic and trigono- 
metric functior^s. The benchmark program uses the 
floating-point library induded with Microsoft C Compiler 4.0. 


The Conventional Memory benchmark test allocates 
2S6K of conventional memory and treats it as a series of 64- 
byte records. Then. 16.384 random records are read into and 
written from this memory. The result shown Is the average of 
the read and write times. 

The Extended Memory berKhmark test allocates 256K 
of extended memory and treats it as a series of 64-byte 
records. Then. 16.384 random records are read into and 
written from this memory. The result shown i$ the average of 
the read and write times. 

The DOS File Access benchmark test measures the 
throughput rate of the disk being tested. In this case, 
throughput times are measured in terms of how long the disk 
takes to perform common DOS file-management functions. 
Five tasks — file creation, sequential file write, sequential file 


BIOS was not compatible with our test, 
read, random ffle write, and random file read— are timed and 
the results summed. 

The lest is carried out for two different types ol 
files— small-record files and large-record files— that are 
used by common PC applications. Files created using small 
records are typicalty used by database management 
programs, and large records are typically used tor word 
processing and spreadsheet files. Loading a DOS program 
is also simulated by the large-record test. 

The BIOS Disk Seek ber>chrrtark test measures the 
time it lakes to do a random seek using the disk's ROM 
BIOS The test result includes minimal software overhead 
and may not parallel the manufacturer's claimed average 
access time. The test program performs 1 .000 seeks. The 
average result is shown in mltlisecorKls. 
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Relative Times 

(IBM PS/2 Model 70-121 • 100] 


The 20*MHz arena appears to be a battleground for 80386'based machines, with 
a larger number of competing entries than you find in the 16-MHz or 25-MHz 
categories. While the various machine architectures run the gamut of possible 
speeds in the processor and memory tests, most appear to have targeted IBM's 
20*MHz PS/2 Model 70*121 as the machine to beat— and in many cases have 
succeeded. Those vendors that surpassed the PS/2 on most of the tests include 
known entities like Compaq. Hewlett-Packard, and Tandon, along with lesser- 
known companies like Portion and Pan-United. 

When studying the disk benchmark test results, keep in mind that 
most vendors offer hard disks in a range of sizes and speeds. For 
testing purposes, we used the hard disk supplied with the system 
we reviewed. Thus, for instance, if you consider the context of 
727 the BIOS Oi^ Seek test, the Arche Rival 386's 24.79- 

millisecond score actually compares very favorably with 
the Acer 1 100/20’s 22.52 milliseconds. As the 
Summary of Features table shovirs, the Acer is 
fitted with a 159MB ESDI drive, which should 
have been able to beat the Arche’s 66MB 
ST-506 drive by a wider margin. 

Two of the candidates, the 
DataWorld Data 386-20 and the 
VIPC 386/20, used a hard disk 
BIOS that proved 
540 incompatible with our 

BIOS Disk Seek test. 
(See the sidebar "Hard 
Disk Speed; The 
Cache Advantage.") 



Processor and Memory Benchmark Tests 
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limited in current capability and expansion 
capacity. It doesn’t fit into the home busi- 
ness users’ niche, nor is it a corporate serv- 
er system. 

An interesting aside is that Everest has 
chosen to pay royalties to IBM in a rollover 
response to Big Blue’s lawsuit against all 
clone manufacturers. 

— Kate Emery 



Everex Computer Systems, a company 
known mostly for its peripherals, has been 
in the PC manufacturing business for 2 
years now. But it is only within the last 
year that the company has begun selling its 
machines under its own label. The intro- 
duction of its 386 line, composed of 16-, 
20-, and 25-MHz machines, ensures the 
company a place in the pace-setting pack 
that includes ALR and Dell. 

The Everex Step 386/16, 386/20, and 
386/25 (base pric^ at $3,699, $4,199, 
and $4,999, respectively) are identical in 
most areas, from the proprietary Everex 
BIOS to the desktop-style chassis with five 
half-height drive bays and a 200- watt pow- 
er supply to the excellent speed ratings 
achieved through the use of a proprietary 
caching system. 

Of course, there were differences 
among the units we received for review. 
The Step 386/16 came with 2MB of on- 
board RAM ( 1 28K 35-nanosecond cache) , 
an 80MB Seagate 4096 hard disk, an 
MFM-coded Scientific Micro Systems 
controller, a 1 .2MB 5*/4-inch floppy disk 
drive, one serial and one parallel port, an 
EGA monitor, and IX)S 3.3, at a cost of 
$5,337. Change the processor speed to 20 
MHz, upgrade the hard disk to a 330MB 
CDC unit, substitute a Western Digital 
ESDI controller, up the on-board RAM to 
4MB (64K 35-ns. cache), and raise the 
price to about $10,547, and you get the 
Step 386/20 test unit. A similar configura- 
tion on the 25-MHz unit, with a 25-ns. 
cache, will run you $12,047. 

The front panel on each machine is a 


graceful merger of aesthetics, innovation, 
and functionality. A smoke-colored plastic 
door slides away to display the eight-char- 
acter LED control panel; its Hashing indi- 
cator lights track bootup as well as drive, 
cylinder, and head access operations. The 
internal Power and Run LED indicator sig- 
nals diagnostic information by changing 
colors: red indicates power-on; green indi- 
cates that the CPU is performing a calcula- 
tion. Everex even added an on/off switch 
for the computer’s speaker, especially 
handy when running particularly noisy ap- 
plications. 

A three-position hardware speed switch 
is also built into the front panel of the Step 
systems. When the switch is set to the top 
position, the systems run at high speed; at 
the low position, the 16-, 20-, and 25- 
MHz machines crank along at 5, 6.7, or 8 
MHz, respectively. At the middle posi- 
tion, the system boots at high speed, al- 
though you can change it with a key com- 
bination or by using the utility program 
included. 

There is room for up to 8MB of SIMM 
modules on the motherboard of each ma- 
chine, so you may not need to load a mem- 
ory expansion c^, capable of adding an 
additional 8MB, into Ae 32-bit slot that 
comes standard. Five slots are free when a 



The Everex Step 386/25, like its 16- and 
20-MHz brethren, uses a proprietary 


caching scheme that gives a big speed 
boost without using superfast chips. 
Aesthetics and functionality combine in 
the front panel: a smoke-colored plastic 
door slides away to reveal an eight-char- 
acter LED control panel. 


floppy/hard disk drive controller, one seri- 
al and one parallel port, and a video adapt- 
er are installed. 

INNOVATION WITH PURPOSE The 

Everex machines are full of innovations 
with purpose as well as flair. Most notable 
is the proprietary caching system that gives 
a tremendous speed boost to the machines 
without using superfast (and expensive) 
chips. All the systems came in very near 
the top of their classes on our benchmark 

Everex 386s 
are full of 
innovations with 
purpose as 
weii as fiair. 


tests; they achieved these ratings with 150- 
ns. chips in the 16- and 20-MHz machines 
and a I20-ns. chip in the 25-MHz box. 

The company’s proprietary caching 
scheme is an integral part of the Advanced 
Memory Management Architecture 
( AMMA), a memory management design 
similar to those found on minis and main- 
frames. The caching scheme worics by 
fetching blocks of 4, 8, or 16 bytes of data 
for cache sizes of 64K, 128K, and 256K, 
respectively. You calculate your configu- 
ration’s requirements by noting the num- 
ber of memory banks you have filled: if 
you have only one bank of memory, 64K 
will be sufficient. For two banks, you will 
need 128K, and for four banks, 256K. 

Everex’s caching scheme gains some of 
its advantage by using a one-to-one map- 
ping of main memory addresses to cache 
location. No overhead is wasted finding 
out where in cache a piece of information 
might be found. Lastly, with write-back 
rather than write-through caching, you 
will gain a performance advantage by not 
writing through to memory each time the 
cache is updated. Instead, AMMA waits 
until a cache location is going to be over- 
written before writing back to RAM. 
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Copyrighted mate" 




Personally, if everyone was 
pushing me for laser quality, 
rd go with Fujitsu. They've got 
everything you need- Adobe 
PostScript, upgradeability 
ajfordability - the works. ” 


1 



Letters. Graphics. Desktop publishing, ''^’here will 
you ever find one printer that can handle them all? 

Right here. 

It’s the new RX7100 series of personal page 
printers from Fujitsu. 

Take a look at the desktop-sized RX7100 model. 
Perfect for most of your printing needs, with HP 
LaserJet™ Plus emulation, dual paper bins and a 
one-piece toner and drum cartridge for ease of 
replacement. ’When it 
comes to paper han- 
dling, the RX7100 is a 
real pro, automatically 
feeding anything 
from envelopes to 
legal size paper 
from the same bin. 

For true desktop publishing, the RX7100PS-t- 
model adds Adobe* PostScript," 35 resident fonts, 

4 MB memory, HP LaserJet Series 11* emulation 
with AppleTalk," plus parallel and serial interfaces. 
So it’s compatible with every system in your office, 
and then some. 

The best part is, you can begin with the eco- 
nomical RX7100 and easily upgrade it to the top- 
of-the-line RX7100PS-t- whenever you’re ready. 

Questions? Just call 1-800-626-4686. 

Personally, we think everyone will thank 
you for it. 

Fujitsu RX7100. The Persomil Page Printer. 

r ' " I 


FUJITSU 


I -I 

FUJITSU AMERICA 

Computer Products Group 



CIRCLE 503 ON READER SERVICE CARD 

Aiioho PostSciipt, IBM HP LasctJpl Plus. HP LaserJet Series II. and AppleTalk are leqisieted Irartemaiksol Adobe Svstems. Irrc . lnterna!ion.ii Business Machines Corporation. Hewien Packara Corporalion and Apple Computer. Inc . respectively 





IVe Welcome Inquiries 
from OEMs and VARs 


VNS 


PLEASE SEE OUR OTHER AD ON PAGE 425. 


America Corp. 


Order Now Toll-Free 

1-800-252-4212 


910 Boston Post Road • Mariboro, MA 01752 U.SA • In MA 508-481-3726 • FAX: 508-481-2218 
AJl prices subject to change without notice. CIRCLE 390 ON READER SERVICE CARD Working Hours: 9 a m. - 6 p.m. E.S.T. Monday - Friday 




NEW sm 286 20MHZ SYSTEM 


*1595 








Please call us for information on the great 
XENIX Software/SIVA 386 System offer. 


Complete System Features: 

■ CPU 80C286 at 16/20 with Zero Wait RAM 

■ Expandable to 4MB on board (STD 1MB) 

Award BIOS with built-in setup 

■ 40MB hard drive; 1.2MB floppy drive with high speed 
floppy/hard disk controller 1.1 interleave 

■ High resolution 12" monochrome monitor with 
tilt and swivel base 

■ Real time clock calendar with battery back-up 

■ On board 80287 co-processor socket 

■ 4-16 bit and 1-8 bit expansion slots available 

■ 2-Serial, 1-Parallel and 1-Game port 

■ 101 keyboard fully AT-compatible 

■ nna. na/2 , YFNiv.^p^hiP 


• SCO isabadcnwkorThe Santa Cnu Operation, Inc. • DOS and XENIX are registered trademarks of Micioioft Corporation. • PS/2, XT and XT are trademarks of IBM Corporation. 
♦•VWStotiadeni a t k of VNS America Coep. Prices are subject to change without notice. Call for complete warranty details. 


Call us for delivery details on the popular 
12MHZ sm 286 Model 210 System at *1295 


THE SIVA 386 20MHZ SYSTEM 

delivering superior Quality, Performance & Value! 




VNS includes many important options as standard: 
40MB Hard Disk, 1MB Memory and more! Priced 


at 


Complete System Features: 

■ 32-bit Intel 80386-20 CPU 

■ 1MB of 32-bit RAM on board expandable to 16MB 

■ 16/20 MHZ keyboard selectable 

■ ST-251-1 Seagate 40MB formatted 28ms high speed, 
with ultra high speed controller 1:1 interleave 

■ 1.2MB high capacity floppy drive 

■ Super deluxe heavy duty tower case with 
7 half-height drive bays 

■ High-resolution 12" non-glare amber display; 

Tilt and swivel base, Hercules-compatible Adapter 

■ 101 key enhanced keyboard; pleasant 
“Tactile-Click” feel 

■ 80287/387 math co-processors optional 

■ Fully compatible with virtually all XT/AT and 
386 software 

System Upgrades: 

■ VGA color upgrade — add only $495 

■ EGA upgrade — add only $395 

■ 80 MB — $395 

■ Call for all other options and upgrades 


.'i 

-•'I- 




■ 80386 DESKTOP PCs 


Two utilities come with all three of the 
Everex systems to further boost through- 
put: EDISK RAM software is included to 
create a RAM disk of any size in base, ex- 
tended. or expanded memory; EVCACHE 
disk caching software increases disk per- 
formance. 

LATEST IMPROVEMENTS The latest 
improvements made to these 386s include 
the ability to configure all hardware 
through setup software; no jumpers or DIP 
switches need to be set. For further conve- 
nience, the coprocessor socket has been 
taken out from underneath the power sup- 
ply. By the time this review is printed, vid- 



F A C T 


FILE 


Everex Compuler Sysiems 
48504 KatoRd. 

Fremont. CA 94538 
(800) 356-t283 
(4l5)498-illl 

Everex Step 386/16 

List Price: With I MB RAM. 1.2MB5'/4- 
inch tloppy disk drive. DOS 3.3. $3,699: 
with 40MB hard disk, monochrome monitor. 
$4,597; with EGA monitor. $5,147; with 
80MB hard disk. $5,377. 16()MB hanl disk. 
$2,149; 

Cinci; 842 ON R£A0eR SERVICE CA«3 


Everex .Step 386/20 

List Price: With IMBRAM. l.2MB5'/4* 
inch Hoppy diskdrive, DOS 3.3. $4,199; 
with 40MB harddisk, monochnmte monitor. 
$5,097; with EGA monitor $5,868; with 
4MB RAM. 330MB hard disk. EGA moni- 
tor. $10,547. 

CIRCLE 8430N READER SERVICE CARD 


Everex Step 386/25 

List Price: With IMBRAM, 1.2MB5‘/4- 
inch floppy disk drive. DOS 3.3. $4,999; 
with 40MB hard disk, monochrome monitor, 
$7,045; with EGA monitor. $7,427; with 
4MB RAM, 330MB hard disk. EGA moni- 
iw. $12,047. 

CIRCI E S44 ON REAPER SERVICE CARD 


In Short: None of these machines is cheap, 
but careful design and good constniction 
make them well worth considering. The lat- 
est improvements made to all three include 
the ability to amfigure all hardware through 
setup software and the relocation of video 
BIOS to shadow RAM. 



Talk to your customer instead of your computer 


Control your IBM PC while you control your audience. All by 
yourself, you can give picture-perfect, PC-assisted sales presentations, make 
super group demonstrations, or even teach classes. In every case your 
attention will be focused on your audience, not on your PC. 


The secret is Remote Keyboard ... a hand-held control device for 
running and manipulating programs on your PC or compatible from as far 
away as 50 feet. 


A fingertip touch on a button lets you display, alter or change data 
in the blink of an eye. You can roam the room, keeping in eye contact with 
your audience while controlling your computer with Remote Keyboard’s 
infrared signals. 

“It’s neat,” Remote Keyboard users say. They’re right, too. It fits 
the palm of your hand and is UDIisted and FCC-approved. With Remote 
Keyboard, you don’t need an aide at the keyboard. You’re in control of the 
audience and your PC. 


It installs in less than a minute — without tools! Even if you’re all 
thumbs. Remote Keyboard is simple to install. It has just three components 
— your wireless, hand-held device, a receiver which plugs into your PC’s 
serial interface, and a software driver on a diskette. Put it together, touch a 
button, and you’re in complete control. 


Pay more attention to your prospects, and sell more 
successfully! Remote Keyboard is a wonderful teaching tool, too, and a 
must for PC-assisted product demonstrations. 


JUST $395. ..30-DAY .MONEY-BACK GUARANTEE. ..USE 
YOUR CREDIT CARD. This handy device is just $395.00 plus $5.00 for 
shipping and handling. It comes with a 1-year limited 
warranty. So put yourself in control . . , order RISK-FREE 
now by calling: 


amumaTm 


( 800 ) 331-3903 


680 W. Maude Avenue • Sunnyvale, California 94086 
Phone (408) 733-5100 • FAX (408) 733-5600 


Remote Keyboard ia a trademark of Forte Commanicatiofta. Inc. 
IHM and IHM K' nrr trademarks of IKM CorponiUon. 


• I9K9 Furte Communicuiiuna. Inc 
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eo BIOS will join the system BIOS in be- 
ing relocated to shadow RAM, which 
should improve the video refresh. 

None of these machines come cheap, 
but if you’ve got a need for speed — as well 
as an eye for fine details and a well- 
thought-out design — you should take them 
into consideration, — Kate Emery 


FiveSt.arCo.mpiters 

FIVESTAR MODEL 320 

The 20-MHz FiveStar Model 320 from 
FiveStar Computers gets three stars. The 
$2,049 base system comes in an attractive 
43-pound case that holds 1 MB of RAM , a 
1.2MB floppy disk drive and controller, 
and an 8-bit I/O card with serial, parallel, 
and game ports. While none of this is out 
of the ordinary, upon closer inspection you 
will find perks that set the Mtxlel 320 a 
notch above the one- and two-star ma- 
chines. 

The USA-made Mylex motherboard 
sports the 256K AMI BIOS. This BIOS * 
uses 128K more ROM than many other 
BIOS chips on the market. The extra ROM 
is used to house setup, diagnostics, and an 



FACT 


FILE 


FiveStar Model 320 
FiveStar Compuleis 
1621 West Crosby 
CafTollton, TX 75006 
(800)752-5555 
(214)242-7000 

Ust Price: With IMB RAM. 1 .2MB 5V,- 
inch floppy disk drive, S2,049: with 80MB 
harddisk, monochrome monitor. DOS 3.3, 
$2,965: with VGA monitor, $3,664: with 
2MB RAM, l.2MB5'/4-inch and 1.44MB 
3‘/5-inch floppy disk drive, $4,300. IMB 
RAM upgrade. $531: 130MB hard disk. 

$1 .560: 60MB tape backup. $799. 

In Short: The FiveStar Model 320 is a three- 
star, solid machine with many thoughtful ex- 
tras including setup, diagnostics, and EGA 
BIOS in ROM: on-site service: and a special 
battery pack that contains the clock chip, bat- 
tery and CMOS in an EPROM-sized packet. 
An FCC Class A rating makes it unsuitable as 
a home-offlce workstation, but overall it's a 
good offering for the price. 
ciHtxEatiownEADenstnvicecAHO 



The FiveStar Model 320 uses the 256K 
AMI BIOS, which has 128K more ROM 
than many others. Part of the extra ROM 
houses an EGA BIOS that can he used in 
place of an EGA board, resulting in faster 
video speeds without RAM shadowing. 


EGA BIOS. The on-board EGA BIOS, 
which can be enabled through a switch, 
can be used in place of an EGA board so 
that monitor instructions do not have to be 
carried over the slower bus. This results in 
much faster video speeds without RAM 
shadowing. If you have a VGA monitor- 
and-card combination, however, only the 
EGA functions will be speeded up. The 
motherboard will al.so support the Intel 
80387 coprocessor, but not the Weitek 
modules. 

The power supply is a 230-watt A- 
Matic with five power eonnectors. This 
will furnish ample power for the devices 
with which you can populate the five half- 
height bays (three of which are accessible 
from the front). 

SPECIAL TOUCHES An FCC Cla.ss A 
rating makes it unsuitable as a home-office 
machine, but with options for a $799 
60MB internal tape drive and seven hard 
disks ranging from a $500 45MB to a 
$1,560 BOMB unit. It would certainly be 
an adequate office engine. 

Instead of the typical lithium battery, 
FiveStar uses a Dallas Semiconductor bat- 
tery pack that contains the clock chip, bat- 
tery. and CMOS in one small package the 
size of an EPROM. The Dallas pack can 


be either soldered or plugged into the 
motherboard and is designed to last 10 to 
12 years, compared with the 3-to-5-year 
life expectancy of most lithium batteries. 

The $5 ,424 evaluation unit we teceived 
came equipped with an 80MB Seagate 
hard disk, a second 1.44MB 3'/2-inch, 
1 .44MB floppy disk drive, a 16-bit Para- 
dise VGA card, an Xtron multi.scanning 
monitor, and 2MB of 32-bit RAM. 

The maximum 32-bit system memory 
that the model 320 will eany is 16MB, 
with SMB on the motherboard and another 
SMB on a 32-bit card. The fast 80-nano- 
second RAM combined with a 64K 25/35- 
ns. cache — the first I2K of cache memory 
is rated at 25 ns. , the remaining at 35 ns. — 
helps the maehine perform smoothly at 20 
MHz with zero wait states. Through the 
keyboard you can select between zero- and 
one-wait-state operation, as well as 20- or 
6-MHz CPU speed, and 10- or 6-MHz bus 
speed. In most of our benchmark tests, the 
machine ran respectably, coming out in the 
middle of the pack. 

The FiveStar Model 320 is not the su- 
perstar that its name might indicate, but it 
is a solid machine with thoughtful extras, 
making it a .sound inve.stment. 

— Kate Emery 


FortronCorp. 

FORTRON 386 16 

FORTRON 386 20 PLUS 
FORTRON 386 25 

Fortron Cotp. doesn't manufacture most 
of the components found in its three 386 
systems, but the parts it does use are solid 
and iLs prices ate attractive. Fortron’s test 
selection included 1 6- and 20-MHz full- 
sized desktop units and a 25-MHz tower 
model, base priced at $2,400, $2.9(X), and 
$3,900, respectively. 

The cases that house the machines ate 
all sturdy, with reset switches on the front 
and Fortron’s own hefty 230-watt power 
supplies within. Each power supply has 
conneetors for the maximum five floppy, 
hard, or tape drive units that each system 
can hold. 

All three systems come with a Tatung 
Enhanced-style keyboard, a pretty good 
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Enah^/OA omamws 
theobstai^lo 
tm oHUm autmattm. 


If you start automating your office by looking at software, you 
may find yourself in a labyrinth. Start instead by looking at your office. 
What do you want your computer system to do? 

TVue office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It's called 
multitasking. And that’s what Enable/OA will do. 

RMlmunttasUag under DOS now 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That’s how Enable/OA works. And it’s LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 

Dalhering thegremlse olOS/2 

You don’t have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 

Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 

Widen the range el werking windews 


Easy le learn, aasyteasa 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time— especially handy for laptop users. 
OIDce aetemallea with Enahla/OA means: 

■ Better information management 

■ Comprehensive, professional reports 

■ Uninterrupted dataflow 

■ Sophisticated spreadsheet analyses 

■ Superior multitasking and windows 

■ On-screen hypertext documentation 

■ Versatile graphics 


Kerlng Is bellerlng 


Touch F 10, and you can begin using Enable/OA. To prove it, 
we’ll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized Enable 
Dealer, call 800-888-0684, Dept. M . 


enaUeCM 

Otfic* Automation Softwara 




Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You’re never more than a few 
keystrokes from any application or any data you need. 

Enable/OA lets yen ceslemize 

The Enable/OA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications. 


EnahUng 
America to do 
diejobbetter. 
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model although some users may find that it 
feels a lad on the rubbery side. The ma- 
chines also use a Western Digital floppy/ 
hard disk controller with a I : I interleave. 

Also standard are a 1 .2MB floppy disk 
drive, a minimum of IMB of RAM, and at 
least one serial and one parallel port. The 
best selection of standard equipment is 
found on the 16-MHz machine, which 
comes complete with 2MB of RAM and 
two serial ports. 

Intel prixtessor chips and system chip 
sets grace the motherboard in each ma- 
chine. Fortron makes its own Intel-com- 
patible motherlxrard for the 16-MHz unit 
but uses AMI motherboards for the 20- 
MHz and 25-MHz systems. 



FACT 
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RatronCorp. 

6818 Patterson Pass Rd.. Suite G 
Livermore. CA 94550 
(800)821-9771 
(415)373-1008 

Fortron 386 16 

List Price; With 2MB RAM. 1 .2MB S'A- 
inch Ooppy disk drive, $2,400; with 60MB 
hard disk, monochrome monitor, DOS 3.3, 
$3,400; with VGA monitor. $3,700; with 
40MB hard disk. $3,465. 

CIRCLE aas ON READER SERVICE CARD 


Fortran 386 20 Plus 

List Price: With i MB RAM. 1 .2MB S'A- 
inch floppy disk drive, $2,900; with 60MB 
hard riisk, monochrome tTKMiitor, DOS 3.3, 
$3,900; with VGA monitor, $4,200; with 
2MB RAM . 80MB hard disk. 80387-20 co- 
processor. $5,300. 

CIRCLE aas ON READER SERVICE CARO 


Fortran 386 25 

List Price: With 1MB RAM. 1.2MB 5'/4- 
inch floppy disk drive, $3,900; with 60MB 
hard disk, morwchrome monitor, DOS 3.3, 
$4,900; with VGA monitor, $5,200; with 
4MB RAM, 141MB hard disk, towercase, 
$7,900. 

CIRCLE ear ON HEADER SEtTvlCE CARD 


In Short: Are you afraid you can't afford a 
much-needed 386 machine? Fortron gives 
you some of the least expensive ways to get 
one while still using .statidard components. 
These machines aren't terribly unique, but 
they're priced aggressively and come with a 
1-year on-site service warranty. 


Important features of the 
Fortran 388 16, the Fortran 
388 20 Plus, and the For- 
tron 388 25 are sturdy 
cases and hefty 230-watt 
power supplies with 
enough connectors for the 
maximum five storage de- 
vices. In addition, the 20- 
and 2S-Mtlz systems offer 
cache memory. 



FORTRON 386 16 The $2,400 base 
price of this system is pretty seductive; 
even our test system, with a 40MB Seagate 
drive, DOS, 'Tatung VGA monitor, and 8- 
bit Everex VGA controller, is a good deal 
at $3,465. Home business users who like 
the price will also be relieved to know that 
this sy.stem, unlike the other two Formrns, 
gamers an FCC Class B rating. 

The system's Fortron motherboard is 
compatible with Intel's own and includes 
one parallel and two serial ports built in. 
Also on the motherboard is the Phoenix 
ROM BIOS and the 16-MHz processor 
chip, which can be throttled down to 8 
MHz by using a keyboard combination. 

Besides two 32-bit slots, you get two 8- 
bit and four 1 6-bit slots, running on an ex- 
pansion bus controlled at a straight 8 MHz, 
a comfortable speed for older boards. 

As with many other systems reviewed 
in this issue, base RAM is installed in 256- 
kilobit chips on a 32-bit memory card, 
which has a maximum capacity of 8MB, 
using I -megabit chips. The addition of a 
second 32-bit card can bring system mem- 
ory up to 16MB. If you think you're going 
to need all the memory you can get, it's 
probably better to specify I -megabit chips 
at the outset. 

The Fortron motherboard will accom- 
modate more coprocessors than the AMI 
motherboards on their siblings. The full 
line — 80287, 80387, and Weitek math co- 
processor chips — is supported here. 

Generally this machine runs at zero 
wait states, but you can change it to one 


wait state through the .setup program. 
There is no cache memory or shadowing of 
video and BIOS ROM, but a 2:1 memory 
interleave scheme is used to increase per- 
formance. Even so, the Fortron 386 16 
wound up in the lower range of the mid- 
level machines. 

FOR'TRON 386 20 PLUS The " Plus " in 
the system’s name refers to the 64K of 29- 
nanosecond cache memory, run by an 
AMI K8 controller chip. The cache is a 
significant factor, helping the machine to 
score in the high range of the midlevel 
units on our benchmark tests. 

The 20-MHz model has only one 32-bit 
slot for system RAM. but you can use it to 
install a single memory card that can cram 
1 6M B — as much memory as occupied two 
32-bit slots on the 16-MHz model. While 
both systems come with eight slots total, 
the ability to fit the memory onto a single 
card means you get mote room for expan- 
sion in the 20-MHz system: six 16-bit and 
one 8-bil slot remain after boosting the 
memory to the max. 

The expansion bus runs at an unalter- 
able 10 MHz, so be careful about using 
older cards in this machine. If you need to 
put the brakes on somehow, the true 20- 
MHz Intel 80386 processor chip can be 
slowed to 10 MHz using the keytmard. 

The AMI motherboard, which uses the 
AMI ROM BIOS chips, combines zero 
wait states, 1:1 memory interleaving, and 
both video and ROM BIOS shadowing. If 
you perform heavy math calculations, the 
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WORD IS OUT ON THE PC UNK-386! 



Users Are Talking About PC LBVK's 386-20 Computer. 
Winn Rosch ftom PC Magazine best described our cxjmputer 
when he said: “Unlade an AT with the 20-MHZ 80386 system 
board, a 90MB high-speed ESDI hard disk drive, and high- 
speed VGA graphics, and you have an awesome computer 
competitor’’* 

Compatibility 

“It's so softuxire and hardware 
compatible, it’s incredible!” 

Pat Adams, DB Unlimited 

Our PC Link runs the new generation of DOS, OS/2 as well 
as Windows/386, UNIX V and P&MOS/386. It also welcomes 
off-the-shelf software and expansion boards including EGA 
adapters, modems, network cards and the Bemouli Box. Your 
software and add-on investments are safe! 

Quality 

'The PC Link 386 
represents the best t / all worlds!’ 

— Richard Hausman, Balding Heminway 
We’ve assembled an all-star team of components for our 
computer which has a class B FCC certification. It features the 
acclaimed Hauppauge 386 MotherBoard (with one 32-bit ftxir 
16-bit and three 8-bit expansion slots) and 


drives, a Western Digital controller, a NEC Multisync II 
display, and a Key Tronic keyboard. As one user said, we have 
“integrated the best of the best.” 

Speed 

“...you’ve got the equivalent 
a sixties streetcomer dragster .. .” 

— Winn Rosch, PC Magazine 

A powerful, 20 MHz zero wait state system, our computer 
is equal to the IBM PS2 Model 80. And faster. Because we’ve 
built in 1 MB of high speed RAM and a 387 math coproces- 
sor socket In relative terms, our 386-20 is 16.4 times faster 
than the IBM-XT. Think what this speed can do for your spread- 
sheet desktop publishing and CAD/CAM applications! 

Price 

“We’re delighted that 
we can afford. ..such 
high-performance machines.” 

— Denis During, Ocean Capital Corporation 

Our computers start at $1895 far the 16MHz system, and 
$2295 ftir the 20 MHz system. And we back-up our products 
with a 1-year warranty on parts and labor. 

You won’t find better value anywhere. When 
the word on PC Link gets to you, believe it 
Call: 1-800-221-0343. 


the Award Software Modular 386 ROM BIOS. 
We also boast Toshiba L2MB floppy disk 


PC LINK 


PC Link Corpi 29 West 38 St., New Ywk, NY 10018, In New York: (212) 730-8036 

*KrpnMrd (torn PC Maguinr, November 29. HNiSCtipyrwbtC 1988 Ziff DavsCummunicatiims Company. Trademarks IBM PC. XT. AT. PS/2 and OS/2: IBM liuel 80386: lntcl.Win<kjws/386: MatncoA 
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motherboard on both this and the 2S-MHz 
unit will take 80387 or Weitek coprocessor 
chips. Unlike their less-speedy sibling, 
neither of these machines can give the 
80287 a home. 

The test machine had 2MB RAM, a 
Seagate 80MB hard disk drive, and a Ta- 
tung 8-bit VGA card and Tatung VGA 
monitor. The list price for this conftgura- 
tion is $4,795 — very aggressive for this 
category. 

FORTRON 386 25 The top-of-the-line 
Foftron 386 25 was impressive in its op- 
tional $100 tower case. Even configured 
with 4MB of 80-ns. RAM; I4IMB, 18- 
millisecond ESDI CE)C hard disk drive 
and ESDI controller; 16-bit Video Seven 
VGA adapter and monitor; and DOS, the 
unit lists at just $7,900. Eight thousand 
dollars begins to sound like pretty serious 
money, but other machines that suffer this 
much RAM and such a hefty hard disk 


drive often cost half again as much, so 
keep reading. 

As in the 20-MHz unit, the mother- 
board, ROM BIOS, and cache controller 
ate ami’s; however, there are some im- 
portant differences between the two units 
that ate worth noting. Up to 8MB of mem- 
ory, for instance, can be installed directly 
onto the 25-MHz motherboard in SIMM 
chip packs. 

With an additional I6MB available 
through a memory card in the single 32-bit 
expansion slot, you can pack in a grand to- 
tal of 24MB of 32-bit memory. Current 
versions of DOS and OS/2 can’t use or get 
along with that much, but other operating 
systems can, and it’s a good bet that some- 
one eventually will figure out how to get 
DOS and OS/2 to work with that much 
RAM. Any user who was a Boy or Girl 
Scout will recognize the value of the motto 
“Be prepared.” 

Tile number and type of expansion slots 


mirror those found in the 20-MHz system, 
but in this case the bus nms at 8.3 MHz, a 
fairly safe bet for most cards sold since 
1985. 

The 64K of cache memory on this 
machine is 25-ns. , 4 ns. faster than on the 
20-MHz computer. Additional speedups 
include programmable 1 : 1 memory inter- 
leaving and RAM shadowing of both vid- 
eo and ROM BIOS. Even so, the 25-MHz 
model was unable to burst ahead of the 
other middle-of-the-road performers. 

Fortron offers the standard 1-year parts 
and labor warranty on all its systems, but it 
does so in a special way: all service is per- 
formed on-site by ServerNet, a nationwide 
contract service organization. 

The Fortron 386s have good, standard 
components, speedy enough performance, 
and reasonable prices. Combine that with 
1 year’s on-site service, and the Fortrons 
come out as very attractive options. 

— Bruce Brown 



It takes a great performance for a disk to become 
a legend. Chuck Berry has what it takes. And so 
does PROCOMM PIUS. It gives you power and 
ease of use that surpasses communications soft- 
ware costing $250 or more. Yet PROCOMM PIUS 
costs just $89.00. Which simply means when 
you want communications software that gives you 
a great performance, you can still be to 
your wallet. 

LEGENDARY 


Ask your software dealer today about PROCOMM 
PUIS, now available in stand-alone and local 
area network versions. 


w<SC8 


DATASTORM TECHNOLOGIES INC 

RO. Box 1471 •Columbia, MO 65205 
314.474.8461 
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Discover PC-Linkf 


Unlimited online usage for just 
$9.95 a month 


Daily, ! 
for MS-DOS* computer 
owners has arrived offering a 
wide variety of exdting and 
informative services for just 
$9.95* a month— no matter 
how many hours you spend 
online. 

Introducing PC-Link. 
With PC-Link’s friendly, 
menu-driven DeskMatd* 
interface, you’ll dis- 
cover the services 
you want— at a 
great low price 
that won’t have 
you watching 
the clock. 

Services like 
a Software 
Buyer’s 
Guide, 
stock 
quotes 
hot off the wires, American 
Airlines EAASY SABRE’*' 
travel services, Grolier’s 
Academic American 
Encyclopedia'''*' and news 
from USA Today*. 

Plus, there's more. 

As a PC-Link member, 
you’ll also have access to the 
premium services of PC-Link 



Plus at the low rate of 10 
cents* a minute. No extra 
charges for 1200 or 2400 baud 
users! PC-Link Plus features 
services designed exclusively 
for PC owners, including an 
impressive selection of soft- 
ware for downloading, help 
from PC experts, clubs, special 
interest groups, and more. 

Your first 
month is FREE! 

This special offer 
entitles you to 1 free 
month of unlimited 
access to PC-Link, 
plus 2 free 
hours** of 
PC-Link Plus 
lervices— 
every- 
thing you 
need to get you started with 
your purchase of the PC-Link 
Software Package for just 
$29.95***. That’sa$21.95 
value, yours FREE when you 
become a PC-Link member. 
What’s more, you’ll receive a 
subscription to PC-Link 
Update, your guide to all the 
exciting events and services 
online. 


Don’t delay! Order your PC-Link 
Software Package today for just $29.95. 

Or visit leading computer and 
software dealers near you. 

Call 1-800-545-6572 Ext.3200 

I want to become a PC-Iink member! I understand that my I 

I I Intiuductory PC-Link Software Package includes 1 FREE 

month of unlimited access to PC-Link, plus 2 FREE hours of evening or 
weekend use of PC-Link Plus services, and a subscription to PC-Link 
Update magazine, all for only $29.95. 


Street Address 
City/Stata/Zip 


Daytime Phone Number 
Disk Size □ □ 8M 

Enclosed is my S29.95 payment. I'm paying by 
G MasterCard Q Visa O Check 


Evening Phone Numbo* 


Credit Card * 


L 


Signature of Cardholder 

Mail to: PC-Link 

8619 Westwood Center Drive 
Suite 200 

22 QQ Vienna. VA 22180 


PC-Link 


The oalioe mer v ict lor PC owners. 


u 


QDeskMate^ 

f*S^ U««r inivrtac* br r«nsv 


*Rates higher during business hours and outside continental United States. 
"'Evening and wealwnd usage rate of 10 cents per minute applies. '"'Requires 
PC-compatible computer wiui at least 384K RAM. MS-DOS version 2.11 or 
higher, a Hayes-compatible modem, and a MasterCard. Visa, or checking account 
for registration. PC-Link is a remstered trademark of Quantum Computer Ser- 
vices, Inc. Grolier’s Academic American Encyclopedia is a trademark of Grolicr's 
ElMtronic Publishing, Inc. USA Today is a registered trademark of Gannett Com- 
pany. Inc. EAASY SABRE ie a service mark of SABRE Travel Information Net- 
wevk. MS-DOS is a registered trademark of Microsoft Corporation. 

€>1989 Quantum Computer Services. Inc. 
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THIS IS WHAT HAP 
LET OUR CUSTOMERS 


! i 


This is not exactly your typical dot 
matrix printer. But then, the ALPS 
Allegro 24 wasn’t built in typical dot 
matrix printer fashion. 

It’s the result of a highly sophisti- 
cated new design process, never 
before attempted by any other 
printer company. We call it 
“Giving the Customers What ^ 

They Want!’ ^ 

You told us you wanted a 

PC Magaiint Edilor'i Ckoic* Award, 10/31/88. 



rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to chum out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy- 
to-use front panel controls. Which, of 
course, it has. 

Then you insisted that it be 
I . jam-proof. Which explains this 

If printer’s uncharacteristic profile. 

You see, it has no platen. Just 
a unique flatbed design for a 





PENED WHEN WE 
DESIGN A PRINTER. 

paper path that’s straight, direct and virtually 
unjammable. 

As if that weren’t enough, you asked for— 
and got— features like “paper parking^ for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 
software you already have. 

For a free demonstration of the printer 
you’ve always wanted, see your local ALPS 
dealer. Or direct your questions, comments 

CIRCLE 242 ON READER SERVICE CARD 


and brilliant ideas to us at 800-828-ALPS. 
In California, 800-257-7872. 

And help us design our next printer. 

ALPS 

AMERICA 
Built by popular demand. 

Allegro 24 is a trademark of ALPS Electric Co.. Ltd. CW88. ALPS America. 
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rTTD Benchmark Tests: 25-MHz 386 Computers 


LABS 


Performance Times 

(Times given in seconds except where noted) 


Processor and Memory Benchmark Tests 


Disk Benchmark Tests 


80386 

Instruction Mix 


Top Gun 386/25 


2.69 


Floating-Point 

Calculat ion 

11.61 


Conventional 
M emory _ 
'0.67 


Extended 
Memo^_ 
"iTdi ' 


DOS File 
Access 
(small record) 
”66.06 


DOS File 
Access 
(large record) 
”6.09 


BIOS 
Disk Seek 
(milli- 
second^ 


30.01 


ZMilth 2-386a5 


2.63 


9.45 


0.53 


2.97 


62.03 


7.03 


16.22 


10.71! 


62.10 ai 


4.65 


Hertz 386/25 

2.47 

8.84 

0.33 

12.83 

54.74 

4.78 

19.95 

Compaq Deskpro 386/25 

2.36 

8.59 

0.37 

2.53 

54.28 

5.32 

17.04 

Amax PC/386-25 

2.36 

8.55 

0.38 

16.07 

48.35 

16.39 

41.18 

Fountain 386/25 

2.36 

8.55 

0.38 

16.06 

51.44 

11.53 

25.71 

V1PC 386/25 

2.36 

8.52 

0.38 

16.07 

42.27 

8.91 

N/A** 

Coro ATomizer 386/25 

2.31 

11.59 

0.32 

N/A* 

60.74 

4.14 

18.18 

I CPU 38605 


8.40 iraafiiisft29ir 

‘3Sf*i*4.13 ■ 

®.38 sir - 

18.12 

Dell System 325 

2.31 

8.38 

0.30 

1.55 

53.99 

5J22 

20.05 

HP Vectra RS/25c 

2.31 

8.35 

0.30 

11.01 

66.30 

6.28 

18.23 

Destiny 386-25 

2.29 

8.37 

0.33 

16.08 

62.94 

4.90 

17.56 

Zeos 386-25 

2.29 

8.37 

0.33 

4.15 

10.34 

6.70 

N/A** 

Fortron388 25 

2.29 

8.35 

0.32 

4.14 

56.00 

5.11 

17.68 

Micro Express 386-25 

2.29 

8.31 

0.32 

4.15 

62.94 

4.87 

28.63 



1-41 

71.57 «■ 

26.77 Ilk 

22.72 ■r 

Pacer 386 25 

2.27 

8.63 

0.33 

N/A* 

51.44 

7.56 

43.57 

Bus 386/25 

2.27 

8.36 

0.31 

8.28 

9.54 

5.55 

N/A" 

MicroLab 386/25 

2.27 

8.36 

0.31 

4.15 

56.79 

7.03 

23.51 

IBM PSO Model 70-A21 

2.27 

8.33 

0.60 

1.66 

72.46 

6.63 

24.68 

DataWorld Data 386-25 

2.25 

8.35 

0.33 

4.13 

63.24 

5.03 

22.56 

Northgate Elegance 386/25 

2.24 

8.02 

0.31 4.99 64.83 

3.94 

18.95 

9 30G/SES ■hm 

ALR FlexCache 25386 

250 

- .KJC 8.07 (fcjrwtei.: 

8.22 

0.28 13.59 55.96 

5.07 

17.91 

N/A’— Not applicable: the tested system did not include extended memory. 

N/A"— Not applicable: this machine's hard disk BIOS was not compatible with our test. 





The 80386 Instruction Mix benchmark test measures 
the time It takes to execute a selected series of 
processor-intensive tasks. The test program uses 

80386 instruction code. These Instructions are a subset 

The Conventional Memory benchmark test allocates 256K 
of conventional memory and treats it as a series of 64-byte 
records. Then, 16.384 random records are read into and 
written from this memory. The result shown Is the average 

The test is carried out for two different types of 
files — small-record files and large-record files— that are used 
by common PC applications. Files created using small 
records are typically used by database management 


of the total processor instruction set. The 80386 
Instruction Mix implements a number of 32-bit 
operations. In the 80386 processor these become 
single instructions, whereas In the 8086 and 80286 
versions of the benchmark test they remain multiple 
instructions. 

The Floating-Point Calculation benchmark test 
measures processor speed by looping through a series 
of floating-point calculations. Including multiplication, 
division, exponentiation, and logarithmic and 
trigonometric functions. The benchmark program uses 
the floating-point library included with Microsoft C 
Compiler 4.0. 


of the read and write times. 

The Extended Memory benchmark test allocates 2S6K of 
extended memory and treats It as a series of 64-byte 
records. Then. 16.384 random records are read into and 
written from this memory. The result shown Is the average 
of the read and write times. 

The DOS File Access benchmark test measures the 
throughput rate of the disk being tested. In this case, 
throughput times are measured in terms of how long the 
disk takes to perform common DOS file-management 
functions. Five tasks — file creation, sequential file write, 
sequential file read, random file write, and random file 
read — are limed and the results summed. 


programs, and large records are typically used tor word 
processing and spreadsheet files. Loading a DOS program is 
also simulated by the large-record test. 

The BIOS Disk Seek benchmark test measures the time It 
takes to do a random seek using the disk's ROM BIOS. The 
test result Includes minimal software overhead and may not 
parallel the manufacturer's claimed average access time. 

The test program performs 1 .000 seeks. The average result 
is shown in milliseconds. 
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Speed is everything among the 25-MH2 thoroughbreds of 386 technology. 
While disk access times will vary depending on the drive options you 
select for a given computer, the processor and memory test results 
represent the bottom line on machine performance. Extended 
Memory test times under 2 seconds, like those of the Acer 
1100/25, typically result when the tested system uses 
memory interleave. Remember, however, that 
interleave is only effective when used with at 
least 2MB of RAM. 

Considering IBM’s past perfor- 
mance, we are surprised to find its 
25-MHz PS/2 Model 70-A21 
leading the majority of the 
contenders in this 
category. Only four 
machines — DataWorld, 
Northgate, Everex, and 
ALR — managed to best 
the Model 70’s overall per- 
formance. ALR accom- 
plished its superior 
position partly by boosting 
its operating speed to 25.3 
MHz, 1 percent higher 
than the warranted speed 
for the 80386 chip it used. 

As a rule, the faster the 
megahertz rating, the 
greater the likelihood that 
a manufacturer will use 
either an advanced ST- 
506 coding such as RLL or 
the faster ESDI or SCSI 
interface in its hard disk. 
One example is the Zeos 
386-25, which scored a re- 
markable 10.34 seconds 
on the small-record DOS 
File Access test (thanks 
largely to its RLL encoding 
and 51 2K cache, which 
could not be turned off for 
testing). Compare this with 
the performance of Laser 
Digital’s Pacer 386 25, 
whose ESDI drive took a 
full 51 .44 seconds to 
complete the test, despite 
the speed advantage 
inherent in the ESDI data 
transfer protocol. In most 
cases, any exotic technol- 
ogy used is intended to 
overcome the slow transfer 
rate of a compatible 8-MHz 
bus. 

The 25-MHz computers 
from VIPC and Bus, like 
the 16-MHz machines from 
the same companies, could 
not provide meaningful 
results for the BIOS Disk 
Seek test. Both used a 
hard disk BIOS that was in- 
compatible with the PC 
Labs test, as did the Zeos 
386-25. (See the sidebar 
"Hard Disk Speed: The 
Cache Advantage.’’) 


Processor and Memory Benchmark Tests 
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■ 80386 DESKTOP PCs 



Benchmark Tests: 
25-MHz 386 Computers 
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City 

If YOU would like to receive our catalog check here 


BUSINESS 

Application Techniques 

Pizazz Plus 75. 

Ashton Tate 

Dbase IV Call. 

Mullimate Advantage M 1.0 259. 

RapidFile 1.2 189. 

Framework III 1.0 399. 


litinci 


Lc^itcch Moate 

The mouse that shifts gear' to allow both 
fast and pHxel- accurate cursor move- 
ment Sleek ergonomic design plus a 
host of useful utility software (Ind 1 -2-3 
interface shell) make the Logitech Mouse 
a winner Devices) 


Draw Applause 1.1 289. 

Master Graphics Pack 1.0 289. 

Bloc Publishing 

Form Tool 2.01 53. 

Form Filler 2.0 84. 

Personal Lawyer 35. 

Borland international 

Paradox 3.0 429. 

Quattro 10 W/&QZ+ 149. 

Reflex 1.14 .90. 

SuperKey 1.1 .59. 

Sprint 1.0 129. 

Central Point Software 

PC Tools Deluxe 5.1 37. 

Computer Associates 

SuperCalc 5 1 .0 299. 

Conductor Software 

Act! 195. 

Core International 

Corefast 2.0 75. 

Crosstalk Communications 

Crosstalk XVI 3.7 89. 

Oatastorm Tech. 

Procomm Plus 57. 


Dac Software 

Dac Easy Graph + Mate 55 

Dac Easy Accounting 3.0 55 

Dac Easy Payroll 3.0 55 

Delrina Technologies 

Per:FORM 1.0 139 

Digital Research 
GEM'3 Presentation Team 

GEM/3 Wordchart 

Enable Software 

Enable/OA 

Fifth Generation 
Fastback Plus 2.01 
Funk Software 

Sideways 3.21 

Allways 1.0 

Intuit 

Quicken 2.0 

Lotus Development 

Lotus 2.01 

Agenda l .0 

Freelance Plus 3.0 

Manuscript 2.0 

Metro 11 

Meca Ventures 

Managing Your Money 5.0 117 

Checkwnte Plus 29 

MicroPro 

Wordstar Pro. Rel. 5.5 189. 

Microlytics 

Wordfinder 4.0 33 

MicrorIm 

Rbase for DOS 2.1 425. 

Microsoft 

Works 1.05 95. 

Windows 386 2.1 1 

Windows 286 2.1 64. 

Excel 2.1 211. 

Word 5.0 211. 

Bookshelf 189. 

Monogram 

Dollars & Sense 3.1 99. 

Nantucket 

Clipper {Summer 87) 410. 

Nolo Press 

WillMaker3.0 33. 

Paperback Software 

VP Planner Plus 2.0 117. 

VP Info 1.4 62. 

Paul Mace 

H/Test-H/Format 2.0 45. 

Nvelope 1 .02 29. 

Peachtree Software 

Peachtree Complete II 4,21 147. 

Peter Norton 

Norton Advanced Utilities 4.5 73. 

Norton Commander 2.0 44, 

Quarterdeck Office Systems 
Expanded Memory Manager 4.2 35, 

Rightsoft 

Rightwriter 3.0 49. 

Softlogic Solutions 

Disk Optimizer 4,01 39. 

Software Carousel 2.0 44. 

Software Publishing 

Harvard Gr^hics 2.12 265 

Harvard Project Manager 3.0 365 

PFS First Choice 3.01 88 

PFS Professional Write 2.1 112 

Spectrum 

Post ‘n’ Profit 79 

Symantec 

Grandview 1 .0 1 59 

Q8 A3.0 189 

SQZ' Plus 1.11 59 


Huvard Graphics 2.12 
{Software Pobl.) The ^ 
idea! graphics program | 
for production of reports ■ 
and visuals on paper. | 
^des or transparencies ■ 
Sophisticated results come | 
with true ease of use. Full ■ 
featured format options. | 
(Business) $265. ■ 


Just imagine 
yourself as the witmer 
of the most powerful per- 
sottal computer ever built! 

Mote RAM. more speed, incomparable CD 
quality sound — THE personal computer of the 1990s. 
All you have to do is enter the MICRO WAREHOUSE 
SUPER COMPUTER GIVEAWAY. 

Your name is automaticallY entered into the drawing 
when you order from Micro Warehouse. Or Just send in 
the official entry coupon. 

Our helpful telephone striff is standing by. seven days 
a week to take your ceill. 

I'm Kerry, call me at: 

1 - 800 - 367-7080 

(1-800-DOS-7080) 

Inquiries 201-370.0S18 Fax# 201-905.5245 
Monday through Friday 
8 a.m. to 1 1 p.m. (Eastern) 

Saturday and Sunday 8 a m. to 8 p.m. 

MICRO WAREHOUSE.’' 1690 Oak Street. 

P.O. Box 1579. Lakewood. N.J. 08701 

C 1989. Micro Warehouse Inc MiCROWAftEHOUSE " is a trade- 
mark of Micro Warehouse Inc NeXT ts a trademark of Next. Inc. 

OFFICIAL BN'ikt COUPON 9PMOS2 

Micro WarchotiM GWumy. 1690 Oak Strttt. P.O. Bos 1579, Lakewood, NJ. 06701 

When you order by phone or mail, you are automaticaUy entered in the drawing. You 
can also mail this coupon or call our contest entry line 1-600-367-0711 


Name 




MiooWAREHOUSE'" 1-800-367-7080 


T/Maker 

Click Art Scrapbook + 69. 

XTree Company 

XTree Pro. l .0 63. 

TOPS 

TOPS 2.1 109. 

In Box (E Mail) 339. 

Netprint 2.0 109. 

Traveling Software 

Battery watch 1.0 25. 

LapLink Plus 2.1 79. 

ViewLink 84. 

WordPerfect Corp. 

WordPerfect 5.0 219. 



Zenith 14" ZCM-1490 (Zenith Data 

SYatema) Superb 14" color monitor 
combining sharp, brilliant colors with 
superior ergonomics. Flat tension mask 
technology makes screen vuiuany glare- 
free. Stunning VGA output. (Monitors) 
$595. 


WordTech Systems 

DBXL 1.2 Diamond 109. 

XYQuest 

XyWrite Plus 3.54 229. 

ZSoft 

Publishers Paintbrush 1.6 139. 

CAO/CAM 

American Small Bus. Company 

Design Cad 3D 3.1 189. 

Generic Software 

Generic CADD LvI. 3 w/Dot Plot .... 145. 
Basic Home Design 3.0 29. 

DESKTOP PUBLISHING 

Adobe 

Illustrator - Windows Version 359. 

Adobe Fonts Call. 

Aldus 

PageMaker 3.0 469. 

Digital Research 

GEM/3 Desktop Publisher 2.0 169. 

New England Software 

Graph-in-the-Box 2.2 69. 

Software Publishing 

PFS First Publisher 2 0 73. 

Xerox 

Ventura Publisher 2.0 469. 



Desktop publish your 1-2-3 (2.0/ 
2.01) spreadsheets! Print with multiple 
fonts, levels of shading, range outlines. 

bold or italic attributes. Size and print 
your Lotus graphs on the same page as 
your data! Supports lasers and dot 
matrix printers, (business) $79. 


EDUCATION & 
ENTERTAINMENT 


Accolade 

Mean 18* 24. 

4th and Inches* 22. 

Barrens 

Computer SAT* 32. 

Broderbund 

Where in the World is Camen S. D*. ... 24. 
Electronic Arts 

Mavis Beacon Teaches Typing * 32. 

Infocom 

Leather Goddesses Phobos* 15. 

Mlcr(»rose 

F-19 Stealth Fighter * 38. 

Microsoft 

Flight Simulator 3.0 33. 

LANGUAGES 

Borland International 

Turbo C Pro.Pack 159. 

Turbo Basic 1.1 65. 

Turbo Assemb. /Debug. 1.0 95. 

Microsoft 

C Compiler 5.1 289. 

Quick Basic 4.5 59. 

Macro Assembler 5. 1 94. 

Peter Norton 

Norton Guides; Assembly 49. 

Norton Editor 1.3 38. 

True BASIC 

True BASIC 2.1 w/Runtime 54. 

MEDIA 

BASF Diskettes (boxed in 10's) 

3 1/2" DS/DD(720k) 18. 

5 1/4" DS/HD (1.2Mb) 22. 

3 1/2" DS/HD (1.44Mb) 59. 

5 1/4" MD2-D (360K) 13. 


WordPerfect 5.0 (WordPerfect Corp.) 

Version 5 of the standard in word 
processing comes packed with new 
features, including integrated text and 
graphics, automatic re^rendng, 
int^gent printing, st^e definitions 
and more. WordPerfect indudes tools 
for scaling, cropping, rotating, adding 
borders and cap^ons; plus it ofiers 
various formatting options, 
changeable keyboard commands, 
macros, and an extensive character 
library. Flexible and powerful. 

(busiryess) $219. 


Sony 

3 1,2" DS/OD (720K) 19. 

5 1/4" DS/HD (1.2Mb) 23. 

ACCESSORIES 

Curtis 

Universal System Stand 22. 

Ruby Plus w/fax modem 59. 

Safestrip SP3 17. 

Diamond SP1 29. 

Computer Toolkit 21. 

Kensington 

Universal Tilt Swivel 22. 

PowerTree 50 54, 

Masterpiece Plus 95. 

DRIVES 

Amdek 

Laserdrive 1 CD-ROM 619. 

Iomega 

Bernoulli II Dual 20Mb Ext 1639. 

Mountain Computer 

40Mb Int. Tape Backup 369. 

40Mb Ext. Tape Backup 459. 

Seagate 

30Mb ST238R HH {65ms/'XT) 279. 

80Mb ST4096 FH (28ms/AT) 579, 

TEAC 

5 1/4" 360K drive 79. 

3 1/2" 1.44Mb AT drive 109. 

EXPANSION & UPGRADES 

AST Research 

SixPackPlus 384K 279. 

Hot Shot 286 329. 

Rampage Plus MC/512K 519. 

Fifth Generation 

Logical Connection 256K 429. 




■ Visa and Mastercard accepted. 

■ Your credit card will not be charged unlit 
your order is shipped. 

■ Corporate purchase orders subject to credit 
approval. 

■ All products are covered by 120 day limited 
warranty." 

■ CT residents add 7.5^ sales tax. N.J res- 
idents add 6% sales tax 

SHIPPING 

■ Withm cor>tinental U.S. - S3.00 per order tor 
U.P.S. ground delivery - except as noted 

■ Orders placed MON-THU tor 'm-stock* items 
ship vnthin 24 hours. If you are more than 2 
days away from us by U.P.S. ground, we ship 
2nd-day air at no extra cost • except as noted 
below. C O. D order $1 .000 max Surcharge 
S3.00 

■ UPS ground delivery and actual freight 
charges apply for computers, hard disks. 
Bernoulli's, tape back-ups. monitors and 
printers. 

■ Alaska. Hawaii, outside continental U S.. 
APO/FPO call for information 

'Defective software replaced immediately. 
Hardware replaced or repaired at our 
discretion 

Item availability and pnee subiect to 
change without notice 

Software is not copy protected, except where 
marked by asterisk 

CONTEST RULES 1 . Entries must be received on 
or before 6/30/89. 2. Winners selected in random 
drawings by attorneys for Micro Warehouse Inc.. 

S . whose decisions are final. 3. NeXT 
ter priK subject to availability MWH 
reserves the right to substitute wholesale 
cash value up to $1 0.000 4 Winners re- 
sponsible for taxes S. Odds of winning depend 
on number of entries. All prizes will be awarded. 

6 MWH will announce the winners on or around 
7/31/89 Winners notified by mail Dates subject 
to change at the discretion of MWH If unable to 
contact any winner, an alternate will be selected 
by random drawing. 7 Contest is open to US 
residents, except where prohibited oy law 
Err^ioyees of MWH and suppliers not eligible 
8 . Prizes - one NeXT Computer including key- 
board and monitor and 150 software and media 
prizes 


PC Tools Dcliocc 5.1 (Central Point 

Software) Features Hard Disk Backup, 
Data Recovery and DOS Utilities, plus a 
complete Desktop Manager. F<I Tools 
Deluxe is a 'must have' collection of 
invaluable disk and office utibties. 
(business) $37. 


Hercules 

In Color Card 219. 

Intel 

8087/80287/80387 co-proc Special. 

Aboveboard Plus 51 2K 399. 

Orchid Technologies 

Designer 800 235. 

Ramquest II Z w/Ok 189. 

Quadram 

Quad 386XT Special. 

Video? 

VEGA Deluxe 209. 

FaslWriteVGA 256K 369. 

Plus Development 

Hard Card 40Mb 649. 


INPUT DEVICES 


Data Desk 

Turbo 101 Keyboard 109. 

Keytronic 

101 plus Keyboard 95. 

Kraft 

3-button Joystick 29. 

Logitech 

New Mouse (bus/ser) 89. 

Microsoft 

Mouse w/Easy CAD 2.0 (bus/ser) ... 107. 
Mouse w/Paintbrush (bus/ser) 95. 


MODEMS 


Everex 

1200 & 2400 Baud Ini 73./143. 

Hayes 

Smartmdm, 1200B w/soft 289. 

Smartmodem 2400 Ext 419. 

Practical Peripherals 

2400SA External 179. 

MONITORS 

NEC 

Multisync 3D Special. 

Multisync 2A 499. 

Zenith 

ZCM1490 14" flat screen 595. 


PRINTERS 

Citizen 

120D 

180D 

Okidata 

ML162 

ML321 

ML391 


Norton Advanetd 
UtUiUcs 4.5 (P«tcr 
Norton) 

All the power and 
functionality of the 
classic standard — 
plus a wish list of 
technical features, 
functions and en- 
hancements. Includes 
the new Norton Disk 
Doctor. The total 
solution for notrice 
and expert alike. 
(Business) $73. 



Fountain Technologies Inc. 

FOUNTAIN 386/20 
FOUNTAIN 386/25 


Some of the less well-known clone ven- 
dors offer quality performance, parts, and 
workmanship at prices that rival the high- 
end, high-priced systems from top-of-the- 
line 386 manufacturers. Others come with 
some worthy features attached to a high 
price tag, but fall short in vital areas. Foun- 
tain’s 386 line consists of two such ma- 
chines. 

Fountain’s base configurations include 
1MB RAM, a 1.2MB floppy disk drive, 
and parallel, serial, and game ports. The 
base prices are $2, 1 70 for the 2CkMHz ma- 
chine and $4,030 for the 25-MHz model. 
The tested 386/20 and 386/25 configura- 
tions, with high-performance 1 50MB To- 
shiba hard disks, Visualpro VGA moni- 
tors, and 1 .44MB floppy disk drives, as 
well as 4MB RAM in tire 25-MHz unit, 
brought the prices up to $5,190 and 
$8,850, respectively. 

Our test units also had a combination 
floppy/hard disk controller from Omti, ca- 
pable of driving either standard ST-506 or 
ESDI hard disks. The brand and type of 
controller, like most of the other compo- 
nents (right down to the motherboard), 
vary according to the configuration you se- 
lect. 

OTHER FEATURES Other features of 
the Fountain 386s are typical of most 
clones; eight slots, a 200- watt power sup- 
ply, and five half-height disk bays. Both 
models also have 101-key keyboards and 
use Phoenix’s ROM BIOS. The BIOS in- 
cludes a useful setup utility that can be 
called from the keyboard. Some handy 
software, including a proprietary expand- 
ed memory manager and QA Plus, a ge- 
neric diagnostic and performance bench- 
mark utility program, is thrown in for good 
measure. 

The Fountain systems offered no speed 
surprises: they performed about as expect- 
ed for machines of their respective classes. 
However, several construction flaws are 
inherent in the two machines. Parts of the 
casings on both units we received were 
bent and deformed because of the use of 
flimsy-gauge metal; the 386/20 even dis- 


played a significant sag across the front, 
which bent the disk bays out of square. 

In each machine, the mounting for the 
expansion card brackets was loosely rivet- 
ed to the back panel at just three points. In 
addition, the power supplies had been 
poorly fitted; they could move up and 
down in their mounted positions. To add 
insult to injury, the fronts of the cases have 
openings for only two half-height drives, 
so you’ll have to pull out a floppy if you 
want to add an internal tape drive. 

The manual that comes with the 386/25 
is based on the same text that accompanies 
the 386/20. Unfortunately, since both ma- 
chines use different motherboards, buyers 
of the 25-MHz machine will find their 
manuals filled with misinformation. For 
one thing, the manual tells 25-MHz ma- 
chine owners that the bus runs at 10 MHz 
when it in fact tuns at 8.33 MHz. Also, the 
instructions on using the CPU speed- 
changing utility are completely wrong for 
the 386/25. 

The cheap construction and weak sup- 
porting materials overshadow the more 
minor flaws, including a key lock that is 
designed so that you carmot remove the 
key when the machine is unlocked and op- 
erating. The fact that the keys are cheap 
imitations of the IBM cylindrical key (both 



Both the Fountain 386/25 and its 20-MHz 
sibling provide the requisite 8 slots, 200- 
watt power supply, and five halt-height 
bays. The base price of the 25-MHz also 
includes 4MB of RAM. But flimsy-gauge 
metal casing and poorly fitted power 
supplies are problems. 



FACT 


FILE 


Fountain Technologies. Inc. 

12K World’s Fair Dr. 

Somerset. NJ 08873 
(201)563-4800 

Fountain 386/20 

Fist Price: With 1MB RAM. 1.2MB S'/a- 
inch floppy disk drive, $2,170; with 60MB 
hard di^. monochrome monitor. DOS 3.3. 
$3,390; with VGA monitor, $4,150; with 
2MB RAM. 150MB hard disk. 1.2MB 5‘/4- 
inch artd 1 .44MB 3'/!-ii>ch floppy disk 
drives. $5. 190. I MB RAM upgrade. $640; 
60MB t^ backup. $785. 

CinC-£ 631 ON READER SERVICe CARO 


Fountain 386/25 

List Price: With 1MB RAM. l.2MB5»/i- 
inch flof^y disk drive. $4,030; with 60MB 
hard disk, monochrome monitor. DOS 3.3. 
$5,250; with VGA monitor, $6,010; with 
4MB RAM. 1 50MB hard disk. 1.2MB5'/4- 
inch and 1 .44MB 3‘/2-inch floppy disk 
drives, $8,850. 1MB RAM upgrade, $640; 
60M6 tape backup. $785. 

CIRCLE 632 ON HEAD£B SERVICE CARQ 


In Short: The Fountain computers have their 
minor moments, but the poor attention to de- 
tail and less-ihan-helpfut documentation put 
these machines out of the running for all but 
the most intrepid and self-sufflcient. 


machines came with keys that had the 
same serial number, and l^th could be un- 
locked by keys from other clones) means 
the security offered is a sham in any case. 

The key lock also inconveniently dou- 
bles as a reset switch. This concept is po- 
tentially dangerous, since users who might 
choose only to lock their systems can easi- 
ly turn the key too far, causing the machine 
to reboot and ruin operations that are in 
progress. 

The bright spots in all this are the Hi- 
Tek keyboards. Both are quiet but have a 
rather good, stiff feel. 1 found the En- 
hanced-style 101-key layout on the 386/25 
a bit nicer to use than the 386/20's standard 
101-key configuration, although both 
could benefit from better keycaps. 

Poor quality, incorrect information in 
skimpy documentation, and an absence of 
any really outstanding features make these 
computers less than attractive. You can do 
better elsewhere. — ^Alfred Poor 
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"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE OUR 
TIME." 

-InfoWoHd 

Effective time management. 
Your success depends on it. 

So when InfoWorid, the 
leading micro 
computer news- 
pafser, endorses a 
time management 
software package, 
it’s time for a 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME U I I Y H 
a personal project ■ • ■ • * 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one powerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 

Call for a FREE Demo Disk, 

or see your local software 
dealer today. 

1 - 800 - 777-8860 

Extension 107 

PRIMETIME SOFTWARE INC.. P.O. Box 27967 
Sxnu Ana. CA 92799 71V 996^16 
Suggested fctail price S99 95 
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General Technology Corp. 

GENTECH 386 

From General Technology Corp. , a Rhode 
Island-based mail-order firm, comes the 
GenTech 386, base priced at $1,799. 
While it’s not the least expensive 386 
we’ve seen, this unit falls comfortably at 
the low end of the price range. 

The GenTech 386 is sold as a 16-MHz 
computer, but it’s really not. For one 
thing, setting a jumper on CSS’s zero- 
wait-state motherboard lets it tun at 20 
MHz — if you want to take the chance on 
pushing the 80386- 16 chip. There’s proba- 
bly no reason not to try it this way, but 
even the conservatives who avoid running 
it at this speed will find themselves clip- 
ping along at a 16-MHz-pIus pace. 

Instead of using a 32 -MHz clock crystal 
(which yields 16-MHz performance), the 
GenTech 386 comes with a 34.4-MHz 
crystal, giving you an uneven and unusual 
17.2-MHz clock speed. While this “little 
boost,” as Generd Technology calls it, 
certainly shouldn’t strain the 80386 pro- 
cessor, the use of a nonstandard, undocu- 
mented component is a bit disconcerting. 

The motherboard also includes the 
Award 386 Modular BIOS. Conveniently, 
you can put 4MB of 32-bit memory right 


«Sfact file 


GenTech 3*6 
General Technology Corp. 

203 Hallene Rd. 

Warwick. R1 02*86 

(401)732-5556 

(800)543^302 

List Price: Wilh 1MB RAM. 1.2MB 5Vi- 
inch (loppy disk drive. SI .799; wilh 40MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,425; with VGA monitor, $2,850. 70MB 
hard di.sk, $599; 90MB SCSI hard disk. 
$859; 155MB ESDI harddisk, $1,335; IMB 
RAM. $450. 

In Short; Sold as a 16-MHz machine, the 
GenTech 386acttrally operates at 17.2 MHz 
trr. by changing a jtrmper. at 20 MHz. The 
components are pa.ssable and the price is very 
good, but lack of KXl approval may prevent 
the manufacturer from selling this machine. 
CIHCL£5450NHEa0€RSEnvlCSCAH0 



The GenTech 388, from General Technol- 
ogy Corp., is sold as a 16-MHz comptrtar, 
but the use of a 34.4-MHz clock crystal 
boosts Its speed to 17.2 MHz. Beyond 
that, you can sat a lumper on the zero- 
wait-state motherboard to ran the ma- 
chineat20MHz. 


on the BIOS. You can also purchase a 
memory card that will take 8MB of 100- 
nanosecond static RAM chips, bringing 
the total amount of 32-bit RAM to 12MB. 
If you want to use the full 16MB that DOS 
and OS/2 can handle, you’ll have to rely 
on 16-bit memory. 

FLOUTING THE STANDARDS The 

expansion bus speed is set at 8.S8 MHz in 
normal operating mode. (With the ma- 
chine set to 20 MHz, the bus runs at 10 
MHz.) The 8.58 speed is another slightly 
off-standard numb^, it’s probably okay in 
most situations, but if you're using older 
AT cards, this machine nught not be able 
to handle them. 

The base price includes 1MB of RAM, 
a Western Digital hard/floppy disk drive 
controller, a 1 .2MB floppy disk drive, and 
two serial and two parallel ports. The 
standard keyboard is a Chicony unit with 
the usual Enhanced-style keyboard and an 
okay feel. The 16-MHz test configuration 
added a 40MB 28-millisecond MiniScribe 
hard disk, an 8-bit VGA card made by the 
little-known NSl Logic, and a VGA moni- 
tor from the equally unknown Imtec. The 
inclusion of some off-brand parts assured- 
ly helps keep the list price of the test unit at 
an attainable $3,053. 
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ASna«s33MHz;386' 
Power One Step Furtha; 



When you buy the 33 MHz, AST Premium’ 
386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You’re getting it AST style 

Which means 
that in keeping 
with tlie AST 386 
family tradition, 
we’ve packed 
sever^ speed- 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you’ll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 


tion, regression analysis, CAD/CAM 
and LAN file service 
And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 
by the same 
commitment to 
quality, indus- 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don’t need quite so 
much power, ACT offers several high- 
performance 386 and 386SX'’ systems. 
Such as the 25 MHz, ACT Premium 386/25 
and the 20 MHz, ACT Premium''386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache- 


based 16 MHz ACT Premium 386/16 and 
the small footprint ACT Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to 
ACT. For more information, call us at 
(714) 863-0181 and ask for operator 
BB37, or use our Bulletin Board Service 
Number (714) 852-1872. 

logo and AST Pmntum registered trademarks AST 
Reaearc h , Inc 803M and 80386SX trademarics Intel Corn All other 
produa and brand names are trademarks and regisierea trademarks 
Ot their respective companies Copyughi C 1989 AST Research. Inc. 
AO n^ns reserved AST markets products worldwide — in 
Europe and the Middle East call 44 1 568 4^0; in Japan call 
81 5 818 0710; In the Far East call our Hong Kong nmce 
852 5 806 4333; in Canada call 416 826-7514 



RCSCRRCH INC. 


The Power Of Choice. 


51.71 39.4I30.8I23.3I23.2 


IzmiiMrk SqlhMrr B t.l bevhmarki ~ a ffnentlued index uttd to 
compan one macAMe to nnotker The hiftfur Ike numiier Ike better 
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One very negative note is that, as of this 
writing, this machine has not yet received 
FCC approval, even for Class A use. Ac- 
cording to General Technology, that ap- 
proval is pending. 

General Technology’s use of some 
nonstandard components and off-brand 
names isn’t necessarily bad, but that com- 
bined with the lack of FCC approval for 
this machine is enough to make us hesitate. 
— Bruce Brown 


Hertz Co.MPi TER CoRP. 

HERTZ 386/16 
HERTZ 386/25 

Hertz aims its products at the value-added- 
reseller market and large corporate clients; 
reliability and quality are its sales tools. 
The two 386 machines we received — the 
386/16, base priced at $2,695, and the 
higher-speed, $4,959 386/25 — exemplify 
the company’s commitment to engineer- 
ing dependable, if not lightning-fast, sys- 
tems. 

Intel, an industry leader if ever there 
was one. makes not only the chips and the 
motherboard, bur also the power supply 
and chassis. The BIOS is from the ever-ca- 
pable Phoenix, and equally reputable com- 
panies supply most of the other compo- 
nents. 

The Intel motherboards are eight layers 
deep, large enough to accommodate the 
esoteric logic that the manufacturers of 
motherboards with fewer layers must leave 
out. Although most commercial programs 
do not require this logic, its presence gives 
value-added resellers the opportunity to 
write software that makes use of it. It also 
means that these systems will run anything 
ever written for the 386 processor. 

Speed is a secondary consideration for 
these machines, so it’s no surprise that nei- 
ther really shone on our benchmark tests: 
the 16-MHz unit compared mote favor- 
ably to those in its class but had noticeably 
low scores on the Conventional and Ex- 
tended Memory tests. The 386/25’s tesr 
system scored poorly on the processor 
tests, but its ESDI Western Digital control- 
ler and 330MB Micropolis hard disk 
helped it do better in the File Access tests. 


Both machines ate roomy enough for 
the standard five half-height bays and a 
220-watt power supply with five connec- 
tors. In addition to the 2MB of RAM, con- 
troller, 1 .2MB 5'/4-inch floppy disk drive, 
and one parallel and two serial ports in- 
cluded in the base price, the systems we re- 
ceived each sported a 1.44MB 3'/;-inch 
floppy disk drive, a Hertz multiscanning 
monitor, and Video Seven’s 16-bit VGA 
card, as well as Hertz’s own keyboard, 
which gives you good, crisp feedback. 


HERTZ 386/16 The 16-MHz 386. at 
16'/2 by 21 by 6'/’ inches (HDW), is about 
the same size as a PC AT; the strong metal 
case helps it earn an FCC Class B rating. 
On the 386/16 as well as the 386/25 , power 
and disk access are indicated by LEDs on 
the front panel; there are no buttons to reset 
the machines, and switching to 8 MHz can 
be accomplished only through software. 

The zero-wait-state 386/16 comes 
standard with the maximum 2MB of 100- 
nanosecond RAM in SIMM packs on the 
motherboard and eight expansion slots, 
two of which can accommodate either 
2MB or 8MB 32-bit memory boards. Four 
16-bit slots also come standard; in the 
$4,495 system we received, one of these 
slots was filled with a Western Digital 



The Intel name graces not only the chips 
! anil the motherhoanl, but also the power 
I supply and chassis of the Hertz 388/2S 
I and the 388/1 6. An eight-layer mother- 
I board accommodates the esoteric logic 
: that manufacturers of motherboards with 
j fewer layers must leave out. 


Sfact file 


Hertz Computer Corp. 

325 Fifth Ave. 

Ncv. York. NY IIX)16 
(212)684-4141 

Hertz 386. 16 

List l»rice; With 2MB RAM. 1 .2.MB 5'/4- 
ifKh flopp) diskdrive. S2. 695: with 4()MB 
harddisk, monochirmie monitor. DOS 3.3. 
S3.395: with VGA monitor. S3.995; with 
2MB RAM. 7()MB hard disk. 1 .2MB S'A- 
ifK'h and I .-WMB 3'/2-inch lloppv disk 
drives, S4.495. 1MB RAM upgrade. S475; 

1 50MB hard disk. S 1 .395: 6()MB tape back- 
up. S750. 

ClBClE M ON READER SERVICE CARD 


Hertz 386/25 

List Price: With IMB RA.M. 1 ,2MB S'A- 
inch lloppy disk drive. S4.995: with 40MB 
hard disk. momK’lvome monitor. DOS 3.3. 
S5 .495: with VGA monitor. S5 .995: with 
4MB RAM. 330MB hard disk. 1 ,2MB 5'/4- 
inch and 1 ,44.MB 3‘/i-inch floppy disk 
drives. S9.995. 1MB RA.M upgrade. S475; 
60MB tape backup. S750. 

CIRCLE 547 ON REAQcrl SERVICE CARD 


In Short: The Hertz 16- and 25-MHz ma- 
chines arc ones to lot>k at if your priorities arc 
dependability and reliability rather than 
blinding speed. Their Intel motherboards are 
eight layers deep, large enough to give value- 
added resellers the opportunity to write soft- 
ware for them. Also, it means that these sys- 
tems will run anything ever written for the 
386 prix'csM>r. 


modified-frequency-modulation (MFM) 
controller for the 72MB Micropolis hard 
disk. Two additional slots were taken up 
by the video board and parallel and seri^ 
ports, leaving one 16-bit and two 8-bit 
slots available for further expansion, 

HERTZ 386/25 The 386/25, also a Class 
B-certified machine, is 2 inches deeper 
and slightly more rigid than the 386/16. 
The motherboard on the zero-wait-state 
unit nearly mirrors that found on the 16- 
MHz machine, except that it offers an ad- 
ditional serial port and can pack up to 8MB 
ofRAM. With5MBRAM.thepriceofthe 
tested system rose to $ 1 0,470 . 

The slot configuration differs a bit from 
the 386/16: with the 25-MHz machine, 
you gel the 32-bit slots, as well as one 8-bit 
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And Then 

NORTHGATE 

Created... 






From top to bottom; 
Elegance Model 1000. 
20 and 2$ MHz: 
Elegance Model 2000. 
20 and 25 MHz: 
Elegance Mode) 3000 
25MHz 


Copyrighiad material 




The Dictionary Defines "ELEGANCE” as: 
"Beauty of Style... Scientific Precision” 




A Totally New Lineup of Five 
80386Class SuperMicro Computers 
Redefftiing tite Standards For Power Computing! 


FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


If you need the ultimate In pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASINGLY LOW PRICES! 


1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU'VE NEVER SEEN BEFORE. 
SIMPLY... 



■ At the top of the line— the Elegance 
3000. Its housed in a deluxe floor- 
standing cabinet with space for lOHfes 

1 0-half'helght storage devices, with a 
tinker-proof locking, full-length front door 
panel. 250watt dual fan power supply 
with thermistor sensor to automatically 
control ventilation requirements 

just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection is up to 
you. From our 80MB SCSI with 17MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc 

■ Inside lives the lightning! The 16 
megabyte capacity motherboard is hyper^ 
enhanced with up to 236 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems. Our 
engineers have added to a write^ck 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheett are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as fost as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program struggles through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
belie\^ without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options include Ib-Bit VGA displays, tape 
backups to 1 30MB, a huge range of hard 
drives, network software and hardware, 
laser printers...just call. 

Yes. Elegance Systems are not for 
everyone Northgate has a broad line of 
top performance systems to meet any 
computer need. Our 286 family includes 
our PC Magazine. Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems. Northgate's entry level 386 
system is our l6MHz selling for lust $2499. 

Whatever your computer needs, you're 
further ahead with Northgate. Backed by 
our unique OVERNIGHT PARTS REPLACE- 
MENT POLICY and supported by the 
industry's most qualified technical 
support staff. Northgate is truly 'The New 
Leader in StateOfThe-Art Power 
Computing." 


Elegance Systems prices for 20MHz complete systems start at $3,299. 
For 25MHz systems, prices start at $3,899, 



PHONE NORTHGATE NOW FOR FULL 


NORTHOgn COMPUTIR SYSTIMS, INC. 

13695 Industrial Park Blvd.. Suite 110 
Plymouth, Minnesota 55441 

Ffw Foreign Countries caff: 

Ccvporafe Headquarters (&2) 5520111 • FAX (612) 553-1695 


DETAILS AND PRICING 

HOURS: Monday through Friday 7 a.m.'8 p.m. CST 
NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 pm. CST 
Canadian To& Free Order Hotilne: 800-338-8383 

FINANCING: Uf« the Northgate "Big N" rewotving acda card Inatead of tying up Vba or MCaedtL Mlllorts In flrtandngavaMable, easy 
to qualify. OR...Lease a Northgate with up to five year terms. Ideal when cash flow Is Important. Phone for details 
For corporate and InstRutiortal sales In lexas-LouWana and OUshoma. cal 19121 34 V739I.Northfals Elegance and OmnUCay are trade- 
marks of Northgate Computer Systems Inc AD other pfoduds are trademarta Of regtaefed tradenames of their re sp ective compa n i es , 



800 - 548-1993 


Price* and apectAcaUons subject to change wtiboul nodoe Nocth^te reaerwa (he right (o auboUtute components of equal or jester 
quaUty or perfonnance All nona aubfect to erailaWllly, 





For More Information Write: Caere Corporation 100 Cooper Court 
Lot Gatos. CA 95030 Or Call: l-800-333*$CAN 

()mnih(ir i* ■ rr|i(tered Irademark of Carre Corporalion. M5>D08 and 
MS>%ind<n>( are trademark* of Micro*ofl Cortioralion. C1988 Caere Corporation. 

*RFai* McKenna* eaeitinfi neMi bopk. Vho'* Afraid of Biy Blue, i* available in hardcover and 
publi*hed b* Addi*on-Ve»ley Publi*hin|t C'Copvri|ht 1988. Caere Corporation. All rifht* re*ervrd. 


oitiniPAcE 

Customer Profile 

Regis McKenna 

Age: Old enough to remember the day thot Intel 
Corporotion was founded. 

Profession: Chairman of Regis McKenna Inc., 
a major marketing company based in "Silicon 
Valley." A general partner in the venture capital 
firm of Kleiner Perkins Caufield & Beyers. Author 
of the Regis Touch and most recently. Who's Afraid 
of Big 6/ue?* 

Hobbies: Enjoys doing extensive research on 
innovative new technologies. He recently became 
involved in building and archiving an extensive 
database, using state-of-the-art page recognition 
software. 

His Page Recognition Software: OmniPage 
of course. According to Regis: "OmniPage repre- 
sents one of the most complete page recognition 
software products; providing incredible flexibility to 
customize data which can be easily accessed later. 
All of a sudden the cost of orchiving and retrieving 
data has dropped significantly. The 'Information 
Age' is upon us and we have an exciting new tool." 

Favorite Quote: The New York Times: 
"OmniPage could be the most significant advance 
in personal computing this year." 

Things Disliked Most: "Technology that is not 
easily accessible or powerful enough to serve the 
needs of people." 

Favorite Scon: "I'm using OmniPage to build 
an extensive electronic library that pertains to the 
growth and evolution of technology over the past 
25 years. Being able to scon literally any article, 
regordless of layout or column format, has suddenly 
made this all possible. It's eliminated the labor 
intensive tosk of data entry. I'll be able to share this 
information with employees, customers and col- 
leagues over time. It's an exciting collection of busi- 
ness case studies for future reference" 

Future of Page Recognition: "OmniPage has 
provided me with the customizable tool that I need. 

I can use the Partial Page feature to scon only that 
text which is relevant to my needs. Having a version 
that runs in MS-Windows should impress those 
who are committed to that environment. What we're 
seeing here is the emergence of a new product 
category." 


CAERE 
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The HP Vectra RS/20 is a 
stunlily built tower unit. 
Protection comes in the 
form of a rugged steel 
chassis and a stainiess 
steel shield screwed ovar 
the VLSI chips to cut down 
on RF noise. A built-in fan 
on the shield cools the prO' 
cossor. 


and five 16-bit slots, obviously a prefera- 
ble combination. A few additional perks — 
like a real-time CMOS clock chip with an 
integral lithium battery, room for 24MB of 
RAM. and 64K of fast cache memory us- 
ing 35-ns, chips — are also included with 
this machine. 

The 386 chip on this system also has a 
heat-sink positioned above it and an extra 
fan for more cooling capacity. These pro- 
visions for greater cooling capacity are 
necessary for anyone who has the full 
24MB of RAM operating at 25 MHz. Like 
the extra-rigid chassis, the extra fan will 
increase the longevity of the machine, es- 
pecially in hostile environments. 

The price of the 25-MHz unit also in- 
cludes on-site support service from Intel. 
An on-site contract can be bought for the 
16-MHz model for prices ranging from 
$325 to $600. Overall, the Hertz machines 
are ones to look at if your priorities are de- 
pendability and reliability rather than 
blinding speed. — Kate Emery 


HE\\LEn-PACK.\RDCORP. 

HP VECTRA QS/16 
HP VECTRA RS/20 
HP VECTRA RS/25C 

Hewlett-Packard has been in the personal 
computer business since 1983. It wasn’t 
until the 1985 introduction of the IBM- 
compatible Vectra PC, however, that the 
company really began to make a name for 
itself in the PC systems arena. Three years 
later, a new family of high-end, 386-based 
Vectras was introduced: the QS/16, the 
RS/20, and the RS/25c. Each machine 
demonsnates HP's workmanship and de- 
pendability while offering cutting-edge 
performance. 

The Vectra QS/16 is a small-footprint 
386 that packs a lot of punch into a little 
box. The extremely sturdy system unit 
measures 6 V 2 by 16y4 by 15'/2 inches, 
making it slightly larger than a PS/2 Model 
70 but still a considerable space-saver. 
Like the other 386 HP Vectras, the QS/16 
features a power switch on the front of the 
unit, along with a power-on light, disk ac- 
tivity indicator, and cylindrical keyboard 
lock. 


TWO TOWER UNITS The Vectra 
RS/20 and RS/25c (the “c” stands for 
caching) are tower units with molded plas- 
tic casings that have a slick, reflned look. 
Under the cover is a rugged steel chassis 
conveniently engineered for easy access to 
the components. For additional security, 
both RS units have system cover locks on 
the back of their monitors. 

An HP Enhanced-style keyboard ac- 
companied each test unit. The keyboard 
had smaller-than-normal key caps on nor- 
mal-sized keys; although the difference 
may take a while to get used to, the key- 
board has a pleasant feel. Audible key 
clicks can be enabled or disabled from the 
keyboard, and the extra-long keyboard ca- 
ble (8 feet) is a nice feature. 

Our QS/16 evaluation unit also came 
equipped with a 1.2MB 5‘/4-inch floppy 
disk drive, 40MB hard disk. Western Dig- 
ital ST-506 controller, and 2MB R.AM, 
bringing the total cost of the system to 
$6,765. The three available drive bays 
limit your expansion capabilities to three 
internal devices; a tape backup is the obvi- 
ous choice to fill the system’s third accessi- 
ble drive bay. Appropriately, the 220-wan 
power supply has only three device con- 
nectors. 

The RS/20 sent to PC Labs included 
1 .2MB and 1 .44MB floppy disk drives, a 
103MB hard disk and controller, and an 
80387 coprocessor for a total cost of 
$9,610. Our RS/25c test unit came with a 
25-MHz 80387 coprocessor, two floppy 
disk drives, and a 155MB ESDI hard disk. 
The price of that configuration came to 
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$14,315 — not the most expensive ma- 
chine in this roundup, but close. 

Each RS unit has six accessible half- 
height drive bays. The 230-watt power 
supply with five device connectors will 
suffice for nearly everyone’s internal drive 
needs. To help fill those bays, HP offers a 
variety of high<apacity, high-speed disk 
drives ranging from 40- to 3 10MB. Those 
over 40MB are 17-millisecond ESDI 
drives manufactured by HP and low-level- 
formatted at the factory. You pay a hefty 
price for HP hard disks if you buy them 
separately (the 103MB drive, for example, 
is $2,995), but you get top quality and 
blazing disk speed. 

HP-MADE MOTHERBOARD Hew- 
lett-Packard makes the motherboard for all 
the RS systems; the 16-MHz machine’s 
ROM BIOS version D.02.00 QS/16 is a 
customized version of Phoenix Technol- 
ogies' latest BIOS. The ROM BIOS ver- 
sions E.02.00 RS/20 and E.02.00 RS/25c 
found in the RS models are also custom- 
ized renditions of the Phoenix BIOS. 

One 8-bit slot, six 16-bit AT-style slots, 
and one proprietary 32-bit slot are avail- 
able on the QS/16 ’s motherboard, A tiny 
expansion slot next to the power supply in 
all the Vectras comes fill^ with the HP- 
HIL (Human Interface Link) board, used 
for connecting HP input devices like 
touch-pads and mice. The QS/16’s 32-bit 
processor/memory card held a 16 MHz 
80386 processor and 2MB of 100-nano- 
second DRAMs (although 1MB is stan- 
dard). This modular-design card makes it 
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Hcwleti-Packard Corp. 

974 E. ArqucsAvc. 

P.O. Box 486 
Sunn wale. CA 94086 
(800)' 752-0900 
(408)973-1919 

HPVectraQS/16 

List Price: With I MB RAM. 1.2MB S'/a- 
inch floppy disk drive. $3,995: with 40MB 
hard disk. VGA monochrome monitor. DOS 
3.3. S5.865: with VGA monitor, S6,3I0: 
with 2MB RAM. $6,960. 1MB RAM up- 
grade. $650: 40MB tape backup. $795. 

SaONREAPeaSEgyiCECACID 


HPVectra RS/20 

List Price: With I MB RA.M. 103MB hard 
disk. 1 .2MB 5'/»-inch floppy disk drive. 
$7,595: with 103.MB hard disk. VGA mono- 
chrome monitor. DOS 3.3. $8,400: with 
VGA monitor. $9,080: with 2MB RAM. 

1 .2MB 5'/4-inch and 1 .44MB 3'/’-inch flop- 
py diskdrives. $9,875. I.MB RAM upgrade. 
$795, 
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HP Vectra RS;25c 

List Price: With I.MB RAM, 103MB hard 
disk. 1 .2MB S’A-inch floppy disk drive. 
$10,295: with 103MB harddisk. VGA 
monLK'hrome monitor. DOS 3.3. SI 1 . 1 10: 
with VGA monitor. SI 1.780: with 4.MB 
RAM, 155MB hard disk. 1.2MB5'/i-inch 
and 1 .44MB 3‘/2-inch floppy disk drives. 
$13,175. I.MB RAM upgrade. $795: 4()MB 
tape backup. $795. 

CIRCLE SSOONPEADEnSERVICE CARO 


In Short: Built for the duration, the Vectra 
QSi 1 6. RS/20. and RS/25c are engineering 
mar>'els. From the sturdy cha,ssis to the nx’k- 
solid keyboard, these machines are designed 
to take you into the next century. In compari- 
son w ith other 386s, you pay top dollar for the 
Vcctras but get superior quality and break- 
neck performance in return. 


very easy to install more memory or a co- 
processor — no more messing around with 
your head buried inside your PC. While no 
cache controller is supported in the QS/16, 
zero-wait-state operation is made possible 
by page-mode memory. 

Both RS systems have two 8-bit and six 
16-bit slots along with the 32-bit proces- 
sor/memory slot. The processor/memory 
card in the RSs is actually a parent card 
with a permanent daughterboard attached. 


It’s conveniently located at the very bot- 
tom of the unit for easy removal and instal- 
lation and to help keep those chips cool. 
On all the Vectras, a stainless-steel shield 
is screwed down over the VLSI chips for 
protection against extra RF noise. The 
shields on both RS models also have fans 
built in directly over the 80386 20- and 25- 
MHz chips, and another fan is located at 
the front base of the units. It's obvious that 
HP went out of its way to meet (and even 
outdo) the stringent FCC Class B stan- 
dards. 

One megabyte of 100-ns. 256-kilobit 
SIMM modules comes standard in the 
RS/20, although the evaluation unit had 
2MB. The RS/25c workhorse comes 
standard with IMB of 80-ns. DRAMs in 
1-megabit SIMMs, but our evaluation unit 
had 4MB. Both the RS models and the 
QS/16 are expandable to 1 6MB. 

Both RS processor/memory cards sup- 
port an Intel or Weitek coprocessor and an 
Intel 82385 cache controller rated at their 
respective speeds (20 or 25 MHz). The 
cache controller uses 32K of 25-ns. static 
RAM to achieve zero-wait-state operation. 

A disk-based setup program dlows all 
three Vectras to shadow the system and 
video BIOS in a 384K chunk of RAM. An 
HPCACHE program supplied with each 
system allows you to set up a disk cache 
area of up to 1MB in base, expanded, or 
extended memory. Also includ^ is an ex- 
panded memory manager that lets you em- 
ulate expanded memory with the RAM 
that you loaded onto your system. 

No, none of these new Vectra systems 
is cheap. But their superior engineering 
and top-shelf performance could easily 
convince you that they’re worth the price. 
— Greg Alwang 


HiTech International Inc. 

HITECH SAM 3001/386 

What do you think about HiTech Interna- 
tional’s $1,295 base price for its SAM 
3001/386 machine with IMB of RAM, a 
Western Digital hard/floppy disk control- 
ler, a 1,2MB 5'/4-inch floppy disk drive, 
one parallel and two serial ports, a 230- 
watt power supply, and DOS? Well if you 
like that, how about that same system with 



The very low price of the HiTech SAM 
SOOLSSS with a Seagate 43MB hard disk 
drive, VGA adapter and monitor, and 
2MB of RAM can’t be beat. The unit lacks 
cache RAM and memory Interleaving but 
still manages decent speed. 


an additional megabyte of RAM, a Sea- 
gate 40-millisecond 43MB hard disk, an 8- 
bit VGA adapter, a VGA monitor, and an 
80287 math coprocessor — all for $2,895? 

We’re not talking 386SX, either. The 
SAM 3001 has an honest-to-goodness In- 
tel 80386-16 chip — real 32-bit goods. The 
motherboard is by American Digicom (un- 
der license from Micronics), one of the 
standards in the business; the BIOS is 
Award’s. The standard 2MB memory card 
uses 100-nanosecond, static<olumn 256- 
kilobit DRAM chips, but you can install 
8MB worth of 1 -megabit chips on each of 
two 32-bit memory cards to get 16MB. 

The unit isn’t equipped with the fastest 
coprocessor in the world. But if you really 
want a top-of-the-line math coprocessor, 
Compaq will sell you a Weitek for $2,599, 
suspiciously close to the price of the tested 
SAM 3001 system. If you can’t live with 
the 8-bit VGA adapter, you can replace it 
with a faster VGA system. 

And yes, the hard disk is only a 43MB, 
40-ms. Seagate ST-251, the kind almost 
everyone puts into AT clones. But here’s a 
simple trick that quickens its pulse rate: in- 
stead of partitioning it as one drive, divide 
it into two roughly 20MB partitions. Lo 
and behold, 28-ms. performance with a 
40-ms. drive! 
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Connect to Gerifech 

YOUR HEmORK SPECIALISTS! 


Dear Friends, 

Since 1982. GenTech 
has provided our 
customers with the 
finest 8068. 286 and 
386 compatibles We 
are also distributors of 
some of the finest name 


OMICRON 

2400 Baud 
External Modem 

$129 


brand hardware and 
software products. Give 
our knowledgeable 
representatives a call. 
We'll be glad to help. 


MAXTOR 


HARD DISK 

90MB SCSI 


$799 


FREE GIFT 


ARCNET 

W/$500<f Purchase 


Surge Protector 



OR 


Active Hub. $2 19 

Networking Cable 

($30 Value) 


Passive Hub . $39 



RAM 


NETWORK 

64K ISONS 


Interface Card 

$1.95 


For Arcnet 

2S6K 

$CALL 


$99 


Tell us what you want. 

GenTech has over 
2.000 items in its 
multimillion dollar 
inventory. Just because 
you don't see it here 
doesnl mean we don't 
have it. Give us a call. 
You'll be pleasently 
surprised. 


GENTECH 386-20 $1799 

• 80386-20 Processor. 20MHZ. OWait state 

• 1MB RAM exp. to 9M8 on Motherboard. 

• 80387-20 support, 22.5 on Norton's Benchmark 

• Phoenix Bios. Built in Hard Disk Set-up 

GENTECH 286-20 $1199 

• 80286 Processor. 20Mhz Clock. 0/1 Wait state 

• 1MB RAM exp. to 2MB on Motherboard 

• EMS 4.0 Dr. 80287-10 Support. Phoenix Bos 

• Norton 23. Landmark 26.7 MHZ 

GENTECH 286-12 $829 

• 80286 Processor. 12/6Mhz Clock, 0 Wait state 

• 512K RAM exp. to 16MB using 100ns 256K D RAM 

• 6 slots upgradable to IMB on Motherboard 

• Standard bos. built-in hard disk set up 

GENTECH Turbo XT-10 $479 

• Nec V-20 CPU processor. 10/4.77 MHZ swrtchable 

• 51 2K RAM exp. to 640K on motherboard 

• Rates 4.0 on Norton Scale. 64 Keyboard 

• Or>e 360KB Ropy Drive, ser/par/clock 


All our 286 and 386 systems include 1 .44MB or 
1 .2MB floppy drrve. dual floppy/hard drive 
controller. 200 Watt power su(^y Dual serial and 
parallel ports, and 101 key enhanced keyboard 


OPTION$ 

MONOCHROME SYSTEM $139 

EGA COLOR SYSTEM $479 

VGA COLOR SYSTEM $545 

VGA MONO SYSTEM $319 

30MB CDC Full Height $269 

40MB ST250flP For XT W/Cont $309 

40MB ST-25M 28ms $399 

70MB MAXTOR 26ms $599 

155MBMAXTORESDICont $1500 


MATRIX 




VGA 

Mono 

EGA 

Color 

VGA 

Color 

TTL 

XT 512K 1 Drive 

619 

799 

959 

1025 

XT 40MB 

928 

1106 

1268 

1334 

286 12Mhz 40MB 

1367 

1547 

1707 

1773 

286 l2Mhz 70MB 

1567 

1747 

1907 

1973 

286 20Mhz 40MB 

1737 

1917 

2077 

2143 

286 20Mhz 70MB 

1937 

2117 

2277 

2343 

286 20Mhz 90MB 

2137 

2317 

2477 

2543 

386 20Mhz 70MB 

2537 

2717 

2877 

2943 

386 20Mhz 90MB 

2737 

2917 

3077 

3143 


• g^ll 


International Inquiries Welcome 

mx: 401-732-5518 



• QUAUTY SERVICE & SUPPORT 

• KNOWLEDGEABLE STAFF 

• LOW PRICES 

• 30-OAY MBG ON GENTECH SYSTEMS 
VISA, MC, COO, CORPORATE PO ACCEPTEO 

217 Broaoway, Sufle 61S, NY, NY 10007 


NETWORK $TARTER KIT $975 

INCLUDES NOVELL ELS 4 USER SOFTWARE. 

4 ARCNET CARDS. CABLING & PASSIVE HUB. 

COMPUTERS 

AST RESEARCH 

NEWItt BRAVO 286 8MHZW/0 DR $789 

Premium 266, Mod 70 512K RAM $1189 

Premium 366. Mod 300 /300C $2759/2799 

COMPAQ COMPUTER 

LOWEST PRICES!! ALL MODELS $Call 

HEWLETT PACKARD 

HPVECTRAES/12Mod10 $1719 

HPVECTRARS«X:Mod100e $4999 

HPVECTRARS/25CMod100e $6789 

LASER PRINTERS 

BROTHER HL-6e Laser Printer $1799 

w/IMB of RAM. 25 Fonts. PC Editor’s choice 

HEWLETT PACKARD 

LaserJet 11/ LaserJet HD $1699/2879 

DeskJet/PainUet $559/1029 

MATN CO-PROCESSORS 

(LOWEST PRICES!!) 

NEW!! NEW!! e0387-SX . . $329 

8067-3/8067-2 $89/129 

80287-6«>287-10 $142/239 

80367-1 6/80387-20/80387-25 $379/429/539 


HARD DISK FOR MAC SE/II 


STORAGE DM INT 90MB HARO DISK KIT FOR SE/II $899 
EVEREX 60 EXT TAPE BACKUP FOR MAC SE/II $859 
SEAGATE 277NSCS(60MB)W/UNIMAC SOFTWARE $579 


SCANNERS/CNQITIZERS 


HP Scanjet Plus 

$1129 

PLOTTERS 


HEWLETT PACKARD 


HP 7440A/7475A Plotter 

$950/1349 

HP 7570AOraflpro Plotter 

$2859 

HP 7550A Plotter 

$2899 


CUSTOMER SERVICE 


401-732-5556 

OHOER ONLY 


800-NET 0286 

FAX NO. 


401-732-5518 


Genlech 


/VM 24t tor COO Minimum PO SSOO Prices subieci to 
change Return authorization required tor detective 
merchandise All returned non-deteciive merchandise 
subject to 20% resioching charge 
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MODEST SPECS, GOOD SPEED 

The SAM 3001 runs its expansion bus at a 
safe 8 MHz, so go ahead and add AT-com- 
patible cards without worry. If you really 
need to slow down, simultaneously hit the 
Ctrl- Alt-Minus keys to cycle CPU speed to 
8 or 6 MHz. There isn't any cache memory 
or even memory interleaving, though you 
can shadow the video and BIOS ROM. 
blocking off the top 384K of RAM, The 
system tuns constantly with one wait state 
to avoid outrunning the 100-ns. chips. 
Funny thing, though — even with these 
modest specs, the SAM unit scores pretty 
well, landing in the middle of the 16-MHz 
pack on the PC Labs benchmark tests. 

The keyboard is an unresponsive Key 
Tronics lOl-key enhanced unit. So if 
you'd like some liveliness, put this one on 
the shelf and buy a replacement. That's the 
only change I'd make if I bought one of 
these systems. 

The only teal drawback is a mote limit- 
ed warranty policy than you get from most 
other mail-order vendors. HiTech Interna- 
tional warrantees everything but the hard 
disks for a year; the ha^ disks get only 90 
days. HiTech also won't pay for shipping 
sickly systems either to or from its San 
Jose, California location. On the other 
hand, it does offer a 30-day money-back 
guarantee — the mail-order dealer's credi- 
bility move. 

Some people may say that if the SAM 
3001 can meet your nee^, you don't real- 
ly need a 386; a 286 might serve you just 



FACT FILE 



HiTech SAM 3001/386 

HiTech Intcmaliony] Inc. 

712Charc(H Avc. 

San Jose.CA 95131 
(408)435-8827 

List Price: With IMB RAM. 1 ,2MB S'A- 
inch floppy disk drive. Si .295; with 60MB 
hard disk, monochrome monitor. DOS 3.3. 
$1,895; with VGA monitor. S2.650: with 

2MB RArM. 43MB harddisk. 80287- 10 co- 
processor. $2,895. 

In Short: Dollar conscious? Look here. Un- 
fortunately stingy warranty policies, but 
maybe that's why they can price these stan- 
dard components so cheaply. 
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fine. But golly, a real 386 that performs 
pretty well for just a few hundred dollars 
more than an AT compatible? Why not go 
for it? — ^Bruce Brown 


IbmCorp. 

IBM PS/2 MODEL 70-E61 

IBM PS/2 MODEL 70-121 

IBM PS/2 MODEL 70-A21 

Tailored to a mere S'/r by 14 by 16'/2 inch- 
es (HWD). IBM's PS/2 Model 70 ma- 
chines are living proof that power doesn't 
have to come packaged inside a huge case. 
The 70-E61. '70-121, and 70-A21 systems 
may be a little short on drive and slot 
space, but you do get fast 386 processors, 
room for plenty of memory, and lots of 
standard features in boxes that won't eat up 
your desk space. 

The Micro Channel-based, small-foot- 
print machines range from a $5,995 base 
price for the 16-MHz 70-E61 to $7,995 for 
the 20-MHz 70- 1 2 1 to $ 1 1 ,295 for the 25- 
MHz 70-A21. In the E61. that price in- 
cludes I MB of RAM and a 60MB hard 
disk; the RAM and storage space are dou- 
bled in the 121 and A21 systems. Other 
standard components in each unit include 
one parallel and one serial port, a mouse 
port, a 3'/2-inch 1.44MB floppy disk 
drive, a built-in VGA adapter, a 132-watt 
power supply, and three expansion 
slots — two 32-bit and one 16-bit. All three 
slots are empty and available in the stan- 
dard units. 

IBM makes everything in these com- 
puters: motherboard, BIOS, floppy and 
hard disk drives, controllers, video adapt- 
ers, and monitors. The only non-IBM la- 
bel is on the Intel processor chips. 

The Model 70s weigh in at 21 pounds 
each, including the standard lOl-key En- 
hanced-style keyboards. You may quibble 
with the key arrangement, but it's hard to 
argue with the feei, even though IBM has 
backed off a bit from the dicky respon- 
siveness of its original XT and AT key- 
boards. 

Psa MODEL 70-E6I The 1MB of 100- 
nanosecond RAM that comes standard is 
located in SIMM packs on the mother- 


board, which can accommodate up to 
6MB. Thirty-two-bit system memory can 
be brought up to 16MB by adding 10MB 
more onto a memory expansion card. 

The E61 doesn't use shadow or cache 
memory, but speed is helped hy the inter- 
leaved RAM. The default is zero wait 
states, but you can adjust that to two wait 
states by changing the interleaving factor 
with software. On this system, as weli as 
on the other models, the expansion bus 
runs at a straight 10 MHz. 

Although there was no math coproces- 
sor in the test unit, the E6I will accept an 
80387 chip. Our test configuration includ- 
ed all the standard equipment, as well as an 
extra megabyte ofRAMandan8513VGA 
monitor. With DOS 4.01 (IBM no longer 
sells DOS 3.3). the price of the configured 
system rose to $7,690, 

A look at the EOl's scores on the PC 
Labs benchmark tests reveals roughly av- 
erage times in its class of 16-MHz 386 ma- 
chines, with stronger performance in the 
Extended Memory and IXJS File Access 
(large-record) tests. 

Psa MODEL 70-121 The faster 20-MHz 
70-121 is similar to the 16-MHz E61 in 
many respects; it uses the same mother- 
board. defaults to zero wait states, and 



Nearly everything on the three versions 
of the small-lootprint IBM PS/2 Model 70 
Is IBM-made. The 25-MHz PS/2 Model 
70-A21 has an Intel cache controller and 
64K of 30-nanosecond cache RAM to 
help It achieve tap memory henchmark 
scores. 
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... wve five stars to our 
1200 bps modem and top- 
rated our 2400 bps modem. 


... gave our 2400 their 
coveted “Best Buy” title. 


Reglsterad TndemarkK OKIDATA, Oki America, litc., 
M^ue deposM de C^i America. Inc 
Trademarks: PC Diiesl. Nalkmal Software Testing 
Laboratories, Inc; PC Worid, PC Wwld Communi- 
cations, Inc 


OKIDATA introduces a line 
of PC modems that run so cool 
thQ^’re guaranteed for 5 years. 

Our new 1200, 2400 and 2400 Plus PC modems 2 U« 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat — and consumes 50% 
less power— than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OKIDATA name is on the outside. 

We have over a century of experience in telecommuni- 
cations all over the world. And you’ll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 

To see our new “cool machines” in person, visit your 
OKIDATA dealer. Or call 1-800-OKIDATA for the name 
of the dealer nearest you. 
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OKIDATA 

We put business on paper. 
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Alr’sMicroFlexTooo: 

Everything You Wanted in the Model 8o 


When IBM constructed its first 25-MHz 
computer, the PS/2 Mtxiel 70 8570-A2 1 , 
the company squeezed the components 
into a desktop case with only three ex- 
pansion slots. Whatever happened to the 
floor-standing. 8-slot. 25-MHz power- 
house that everyone expected to see as a 
successor to the flixir-standing 20-MHz 
PS/2 Model 80-311? 

At the time of this writing. IBM 
hadn’t aiuiounced any new 25-MHz ma- 
chines. But Advanced Logic Research 
was showing off its own version of what 
such a machine might look like. 

The ALR MicroFlex 7000 is the first 
floor-standing 25-MHz computer to use 
IBM's Micro Channel architecture 
(MCA). Until now. the very few MCA 
clones released have been Model 
70-style desktops, like Tandy's five-slot 
5(X)0MC. and similar machines available 
only in Europe. ALR’s MCA mother- 
board sports eight expansion slots: three 
32-bit and five 16-bit. Like IBM’s Micro 
Channel computers. ALR puts VGA on 
the motherboard, but ALR goes beyond 
IBM’s 640 by 480 VGA resolution to the 
new Super VGA standard of 800 by 600. 

MORE IMPROVEMENTS Like 
IBM, ALR puts 2MB of 32-bit, 80-nano- 
second RAM on the motherboard; you 
can increase memory to 16MB by install- 
ing the same kind of SIMMs that IBM 
uses. Also like IBM. ALR puts 64K of 
cache memory on the motherboard and 
controls it with the Intel 82385 — but 
ALR supplements this with an advanced 
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ALR MicroFlex 7000 
Advanced Logic Research inc. 

9401 Jeronimo Rd. 
irvine.CA927l8 
(7i4) 581-6770 
(800)444-4257 

List Price; Model 120A21 . S9,499: Model 
.M)0A2I , SI4,750 (prices not yet finalized). 
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version of its proprietary cache-control 
circuitry. ALR also supports the 80387 
coprocessor, but lets you install a Weitek 
chip as well. 

When the MicroFlex 1000 hits the 
streets, you’ll be able to buy it in two 
configurations. The $9,499 Model 
I20A21 (prices are subject to change by 
the time the product is released) sports a 
1 20MB ESDI hard disk drive and a con- 
troller that includes a 32K hardware disk 
cache — something IBM doesn’t offer. 
The $14,750 Mtxiel 300A2I is identical 
except for a 300MB ESDI hard disk. 
Both machines include a 1.44MB 3'/2- 
inch floppy disk drive and IBM-compati- 
ble serial, parallel, and mouse ports on 
the motherboard. 

ALR’s tower case looks like a less- 
well-finished version of IBM’s case for 
the Mtxiel 80. On a flimsy-looking top 
panel. ALR has added a brightly flashing 
LED display that gives you a graphic in- 
dication of the rate of “hits” achieved by 


the hardware cache. 

As audio manufacturers discovered 
when they started putting them on stereo 
amplifiers, flashing LEDs are boffo in 
the salesroom. But when you get them 
back to the office, you find that the fasci- 
nation quickly wears off — and they’re 
distracting. A few computers used by PC 
Magazine editors have similar displays, 
and in nearly every case the high-tech 
LEDs ate covered by a low-tech Post-it 
note. 

ONE HITCH, ONE MYSTERY Clon- 
ing the MCA turns out to be trickier than 
cloning the classic AT bus. The unfin- 
ished test .sample of the MicroFlex 70(X) 
that ALR sent to PC Labs didn’t work 
with IBM’s 8514/A video adapter, the 
only available expansion card that uses 
the special video extension on one of the 
Micro Channel slots. ALR promises to 
fix this problem before releasing the 
computer for sale. 

One mystery still to be resolved is 
whether Micro Channel clones can be 
upgraded in the way IBM’s Micro Chan- 
nel machines apparently can be. Recent- 
ly IBM revealed that existing MCA 
motherboards have unused circuitry that 
can be “awakened” with a forthcoming 
hardware upgrade. IBM promises im- 
proved performance for all its exisung 
MCA machines. 

Can MCA clones make use of a simi- 
lar upgrade? Thai’s the $9,499 question 
raised by ALR’s MicroFlex 7000. 

— Edward Mendelson 


does not support shadow or cache memo- 
ry. While the system will accommodate 
the same amount of RAM (divided in the 
same manner between the motherboard 
and 32-bil add-in card), the memory chips 
are rated at a faster 85-ns. to keep up with 
the 20-MHz clock. 

Unlike its 1 6-MHz sibling, the test con- 
figuration came with with the addition of 


an 80387 coprocessor. Adding on a VGA 
monitor and DOS brought the list price up 
to $9,540. 

The 70-121 is a moderate performer in 
the 20-MHz 386 group; its only outstand- 
ing performance was in our Extended 
Memory benchmark tests. Even so, the 
performance jump over the 16-MHz E61 , 
as well as the extra megabyte of memory 


and additional hard disk space that come 
standard, make the 121 worth the extra 
$2,000, if you have it. 

IBM PS/2 MODEL 70-A21 At a base 
price of $I 1 ,295. IBM’s flagship 25-MHz 
machine is $3,3(K) more than the 20-MHz 
121 base unit. For the extra money, you 
get a motherboard thar can take up to SMB 
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The AfSaxJable Route 
to Unbridled Power. 

We've never believed that power 
belongs in the hands of the few. 

When the latest 80386 and 80286 micro- 
processors were first introduced, many 
dismissed them as a high-priced extrava- 
gance with limited appeal to most business 
users. These recent additions to our fine line 
of computing systems prove them wrong. 

For the price of yesterday’s computer, you 
can now own a 386 or 286 system that 
handles the demands of today’s new power 
software with amazing ease, making even 
complex applications easier. 

• Integrated Drive Electronics (IDE) 
fixed disk drive interface 

• Two serial ports and a parallel 
port built-in 

• Enhanced 101-key keyboard 


Standard features include: 

• CompuAdd INTEGRATORS*^ 
productivity software package 

• Choice of 5.25" 1.2MB or 35" 
1.44MB diskette drive 

• Dual diskette/hard drive controller 



CompuAdd 386/25 

• 80386 processor running at 
25MHz or 8MHz software- 
selectable system speeds 

• 0 wait state (32KB cache 
memory) 

• 32-bit high speed RAM board 
with 1MB RAM expands to 
16MB (384KB reserved) 

• System and option ROM 
shadowing 

• ROM-based setup 

• Six 16-bit and one 8-bit expan- 
sion slots 

• Math coprocessor support for 
80387 or Weitek 

• 285 on Norton's SI Benchmark 

4.0 test 


$2895 


3S6/25 Syitem MCA EQA VGA 
40MB $3,449 $3799 $3999 

eOMB $3695 $4,045 $4,245 


CompuAdd 386/20 

• 80386 processor running at 
20MHz or 8MHz software- 
selectable system speeds 

• 0 wait state (32K6 cache 
memory) 

• 32-bit high speed RAM board 
with 1MB RAM expands to 
16MB (384KB reserved) 

• System and option ROM 
shadowing 

• ROM-based setup 

• Six 16-bit and one 8-bit expan- 
sion slots 

• Math coprocessor support for 
80387 or Weitek 

• 23.0 on Norton’s SI Benchmark 


4.0 test 


$2295 


386/20 System MCA EGA VGA 
40MB $2^49 $3199 $3399 

80MB $3095 $3445 $3645 


CompuAdd 286/20 

• 80286 processor running at 
20MHz or 8MHz switchable 
system speeds 

• 0 wait state (four-way interleave) 

• 1MB RAM expandable to 5MB 
(384KB reserved) 

• ROM-based setup 

• Six 16-bit and two 8-bit expan- 
sion slots 

• 80287 math coprocessor 
support 

• 20.4 on Norton's SI Benchmark 

4.0 lest 

(22.5 rating with 2MB memory 
and four-way interleave) 


$1695 


286/20 System MGA EGA VGA 
40MB $2,249 $2,599 $2,799 

80MB $2,495 $2^45 $3045 


CompuAdd 286/16 

• 80286 processor running at 
16MHz or 6MHz switchable 
system speeds 

• 0 wait state (four-way interleave) 

• 1MB RAM expandable to 5MB 
(364KB reserved) 

• ROM-based setup 

• Six 16-bit and two 8-bit expan- 
sion slots 

• 80287 math coprocessor 
support 

• 160 on Norton's SI Benchmark 

4.0 test 

(16.0 rating with 2MB memory 
and four-way interleave) 


$1495 


286/16 System MCA EGA VGA 
40MB $2,049 $2399 $2399 

80MB $2,295 $2,645 $2B45 


To Order 

800 - 666-1872 

Customer Support; 800 ~ 999'9901 


International; 512-258-5575 Fax; 512-250-5760 



ComouPdd 

CORPORATION 

12303 Technology Blvd. Austin. Texas 78727 









RETAIL OUTLETS 

Enjoy CompuAdd prices 
in a hands-on atmosphere. 
More stores opening soon! 

Austin • Dallas • San Antonio • Fort 
Worth • Phoenix • El Paso • St. Louis • 
Denver * Kansas City • Atlanta * 
Chicago • Miami * Baltimore * 
Boston • Newark • Detroit * 
St. Paul • New York • Philadelphia • 
Orlando * West Palm Beach 


AWARD-WINNING 
CORPORATE SUPPORT 
AND SERVICE 

“CompuAdd is serious about 
seiiing to corporations, and it's 
got the demonstration, training, 
support, and service policies to 
prove it." 

—Russ Lockwood 
Personal Computing 2/89 


The 


Accessories 

Added savings on a select 
number of popular computer 
essentials. 

Copy Holders 

with 
stand 

$9.95 

eva-xir 

with 

adjustable 
arm $9.95 

19"x12" with stand $18.95 

ig''x12'' with adjustable 

arm. (Reg. S24.95) $13.79 

Tool Kits Special! 

Soldering 
Tool Kit 
includes chip 
inserter, 
extractor, 
antistatic 
wrist strap, 
coiled ground 
cord, soldering 
iron, desolder- 
ing tool, solder 
tools, pliers, 
and clippers in 
a vinyl case. 

(Reg $35) Now Only 


$24.95 


Instant Computing Without the Guesswork. 
We’ve matched up three of our most popular com- 
puters with all the software and accessories you’ll 
need to start computing today. Complete with a dot- 
matrix printer! 


• eeeeaii l— 


Surge Suppressors 

RS-232 for serial ports $6.95 

e-outlet with circuit breaker $12. 95 
e^utlet with indicator light $14.95 
6*outlet with noise filter . $16.95 

4-outlet with light and 
EMI-RFI filtration $17.95 


Data-Vac has 
19" flexible h< 
bags (Reg. $49) 


$39 


. '•SI- . 

i-Vac/i2 has triple filtration, 3’ 

flexible hose, seven attach- 
ments, extra filter, two bags . $89 


Diskette Files 
File boxes for 5.25", 
holds 100 diskettes, 
with lock . . $4.79 

File boxes for 
5.25" boxes 
holds 120 
diskettes. 

[h lock . . $7.95 
File case for 35", holds 60 
disks with lock ... $9.95 


Executive Starter Kit™ 

The Executive Starter Kit features 
CompuAdd's 386/16, praised by 
PC Magazine as “Yet another respect- 
able performer . . . filled with high- 
quality components, including a 
speedy hard drive." 

Kit includes: 

CompuAdd 386/16 computer running 
at 16MHz or 8MHz; 0 wait stale 
(page-mode); 1MB RAM expandable 

to 4MB (384KB reserved for BIOS): 

5.25" 1.2MB diskette drive; 40MB 
hard drive (or upgrade, see chart): 
five 16-bit and two 8-bit expansion 
slots: 80267 math coprocessor sup- 
port: and choice of AT-style. 5151, or 
enhanced I0i-key keyboard. 
Monochrome monographics monitor 
or upgrade to EGA or VGA color 
video. 

Epson' LX-800 printer with multiple 
type styles. I80cps draft and 30cps 
near letter quality. 

Accessories and software including 
paper, printer cable, ten diskettes and 
CompuAdd INTEGRATOR^** program/ 
file manager, cardfile database, 
calendar, calculator, text editor, 
and PC-FullBak^*' software, plus 
CompuAdd MS-DOS' and 
GW BASIC. 


$2695 


MGA EGA VGA 

$2695 $3095 $3245 

$2665 $3265 $3415 


Professional Starter Kit™ 

Our best selling kit. The CompuAdd 
286/12 is a popular entry-level com- 
puter for the business environment 
due to its low price and 286 
performance. InfoWoiid said of 
the 286/12, “The system combines 
high speed and a low price for a 
very good value.” 

Kit Includes: 

CompuAdd 286/12 computer running 

at 12MHz and 6MHz; 512KB RAM 
expandable to 1MB; 5.25" 1.2MB 
diskette drive; 20MB hard drive (or 
upgrade, see chart): eight expansion 
slots; math coprocessor support; and 
choice of AT-style, 5151, or enhanced 
101-key keyboard. 

Monochrome monographics monitor 
or upgrade to EGA or VGA color 
video. 

Epson LX-800 printer with tractor/ 
friction paper feed, printing 180cps 
draft and 30cps near letter quality. 
Accessories and software including 
paper, printer cable, ten diskettes and 
CompuAdd INTEGRATOR 
program/file manager, cardfile 
database, calendar, calculator, text 
editor, and PC-FullBak software, plus 
CompuAdd MS-DOS and GW-BASIC. 


$1595 


Hard Drives MGA EGA VGA 

20MB $1595 $1945 $2145 

40MB $1715 $2065 $2265 


Career Starter Kit™ 

A workhorse system based on the 
trusty Turbo/10, a PC World "Best 
Buy.” Perfect for students or home 
users. 

Kit includes: 

CompuAdd TUrbo/10 computer 
running at 10MHz and 4.77 MHz: 
640KB RAM: 5.25" 360KB diskette 
drive; diskette drive controller: eight 
expansion slots; math coprocessor 
support; and choice of AT-style, 5151, 
or enhanced 101-key keyboard. 

Monochrome monographics monitor 
or upgrade to EGA or VGA color 
video. 

Star Micronics NX-1000™ printer 
with multiple type styles, 120cps draft 
and Xcps near letter quality. 

Hard Drive upgrade increases your 
system capacity with an optional 
20MB hard drive. See the chart 
below. 

Acceesories and software including 
paper, printer cable, ten diskettes and 
Zen software package with ZenWbrd™ 
ZenOUc™. and ZenLink™. Plus 
CompuAdd MS-DOS and GW BASIC. 
PC-FullBak software with optional 
hard drive. 


$929 


Hard Drives MGA EGA VGA 

No Hard Drive $929 $1279 $1479 

20MB $1179 $1529 $1729 




Rjwerful Alternatives 


Computer Systems 

The good news continues. Six times recognized the 
industry for design and manufacturing, CompuAdd 
has a solid reputation for computer excellence. Consider 
these low-priced business- 
class PCs designed to make 
short work of tall orders. 

Each is a recognized value- 
leader, with an uiunatched 
combination of superb power 
and performance Perfect for 
a business or home sjfstem. 


FREE 

CofnpuAdd 
INTEGRAnDR™ 
software package 
with every 386 
and 286 system. 




i, 
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CompuAdd 386/16 

* 80386 processor running at 
16MHz or 6MHz. 6MHz. 

Of 4.77MHz software- 
selectable system 
speeds 

» 0 wait state (page-mode 
nnenKKy) 

» 1MB RAM expandable to 4MB 
(384KB reserved for BIOS) 

* Choice of 5.25” 1.2MB or 
35” 1.44MB diskette drive 

* Dual diskette/hard drive 
controller 

* Five 16-bit and two 8bit exparv 
Sion slots 

* 80287 math coprocessor 
support 

* Choice of enhanced 101-key, 
AT-style. or 5151 keyboard 

* 175 on Norton’s SI Benchmark 


40 test 


$1895 


386/2S Sysitm MCA EGA VGA 
40MB $2,449 $2,799 $2999 

80MB $2£95 $3945 $3,245 


CompuAdd 286/12 

• 80286 processor running at 
12MHz or 6MHz switchable 
system speeds 

• 0 wait sttf e 

> 512KB RAM expandable 
to 1MB 

• (Choice of 525” 1.2MB or 
35” 1.44MB diskette drive 

• Dual diskette/hard drive 
controller 

• Six 164>it and two 8-bit 
expansion slots 

> 6CX?87 math coprocessor 
support 

• Oioice of enhanced 101-key. 

AT -style, or 5151 keyboard 

• 137 on Norton's SI Berxrhmark 
40 test 


$995 


286/12 System MGA EGA VGA 
20MB $1999 $1999 $1999 

40Me $1979 $1979 $2j079 


CompuAdd 286/10 

> 60286 processor running ^ 
at 10MHz or 6MHz. 
switchable system 


Mj 


> 512KB RAM expandable im 
to 1MB 

» Choice at 525” 1.2MB or 
35” 1.44MB diskette drive 

» Dual diskette/hard drive 
controller 

> Six 16-bit and two 8-bft 
expansion slots 

> 80287 math coprocessor 
support 

* Choice at enhartced lOI-key. 
AT -style, or 5151 keyboard 

> 9.4 on Norton's SI BerKhmark 
40 test 


$895 


m/10 System MGA EGA VGA 
20MB $1,249 $1599 $1,799 

40MB $1,429 $1,779 $1979 


CompuAdd Turbo/10 

• 8088 processor running 
at switchable 10MHz 
or 4.77MHz speeds 

• 640KB RAM 

• 525" 360KB half-height, 
dual sided diskette drive 

• Dual diskette disk controller 
board 

• Eight XT-compatible expansion 
slots 

• 8087 math coprocessor support 

• Front panel display with keylock, 
reset button, turbo button, plus 
LED indicators 

• Choice of enhanced 101-key. 
AT-style. or 5151 keyboard 


$595 


Ibrtmno System MGA EGA VGA 
NoHardOnve $729 $1979 $1,279 
20MB $999 $1549 $1^49 


Hard Drives your computer 


hard drives for 

your computer include mounting 
hardware and fully-illustrated installation manuals. 
Drives over 30MB come with partitioning software. 

^Seagate 

For ATs and Compatibles 

20MB (65ins) $219 

40MB (Z8II1S) $439 

SOMB (28ms) $669 

For XTs and Compatibles 

20MB (65ms) $289 

30MB (65ms) $310 




FREE! PC-FULLBRK 


STJCS-. $59.95 

^WCSTLAKE DAU 


Flashcards 

• OuaMy hard drives 

• CorS f oaer card 

• One-year hmited warranty 

• Installs VI mvHites 

Na It. iMT 

FlashCard-ao^** $279 

FlashCard-30™ $309 

FlashCard-49^ 

New Low Price! $499 


* I III ll..,^V.I II^Sw' 


$459 


For ATs and Con>patibles 

43MB (25ms) 

71MB (28ms) 

New Low Price! $569 

For XTs and Compatibles 

20MB (65ms) $279 

40MB (61m^ $379 



ON-SITE SERVICE 

Ask for CompuAdd’s extended OivSite 
warranty for next-day service in 260 
authorized CompuAdd service areas. 
If a hardware problem can't be solved 
over the phone, we’ll fix it in your office 
the next business day. Cover your 
system for only pennies a day. 


To Order In The U.S. 

Call Toll-Free: 

800 - 666-1 872 corporation 

Customer Service: SOO-OdS-OOOl 

imemaiKvw 512 2S6-6575 Fax: 512-2S0-5760 12303 Technology Blvd. Austin. Texas 78727 


ComouFldd 






i 


f 






Quality Enh^cements 

Diskette Drives 


CompuAdd Joystick 

features three fire 
buttons arKi x-y 
axis adjustments. 

(R9g. S19.95) 

Now Only $ 14.95 


360KB 5.25” diskette 

drive for the XT (black) $99 

360KB 5.25” diskette 

drive for the AT (gray) $109 

720KB 35” diskette 

drive for the XT (black) $109 

I, 720KB 35' diskette drive 

>S^r^'for the AT (gray) 

(Rag. $11S) $99 

Electronics 

Switch Boxes 

(Numbers in parentheses incfcafe 
computers to peripherais.) 

Manual 

25*pin (serial or parallel) 

X (2/2) $35 

AB(2/1) $13 

ABC (3/1) (Rag. S29) . ... $12.99 
ABCD (4/1) $33 

36-pln (Cenlionics) 

X (2/2) $35 

AB (2/1) $29 

ABC (3/1) $29 

ABCD (4/1) $33 

/Automatic 

Serial (4/1) $75 

Serial (8/1) $99 

Parallel (4/1) (Beg. S79) . $55.99 
Parallel (8/1) $99 

Buffers 

64KB (1/1) (Rag. STB) $64.99 
64KB (2/1) $99 


1.2MB 5.25” diskette drive 

for the AT (gray) $109 

1.44MB 35” diskette 

drive (gray) $135 


Gender Changers 

Male to male (0B9) $4.95 

Female to female (DBS) $4.95 

Mate to male (DB25) $2.95 

Female to female (OB25) 

(Reg. $6.95) $3.95 

Male to male (C36) $8.95 

Female to female 
(C36) S7.$ 

Null Modems 
Male to male $5.95 
Male to female 
(Reg. SS.95) $3.95 
Female to female $5.95 

Converters 

DB9F to DB25M $9 

Parallel to s^al 

(Reg. U5) $32.50 

Serial to parallel $45 


Pointing Devices 

Logitech' HiREZ Mouse 
with 320 dots per ir>ch 
resolution cap^ilities. 

Bus interface $109 

CompuAdd Serial Mouse 
features Dr. HALO™ III. 

pad, artd pocket $55 

Genius Digitizer Tablet 
provides resolutions up to 1(XX) 
lines per inch on a 12” x 12” 
work area. Includes Dr. 

HALO III software $309 

Mach III Joystick $35 

Modems 
1200 Baud 
1200 baud CompuAdd 

(internal) $69 

1200 baud CompuAdd 

(external) $89 

Everex Evercom'" 

1200 baud (internal) $89 

Hayes Smartmodem'” 1200B 

12Cio baud (internal) $299 

Hayes Smartmodem 1200B 
1200 baud (external) . $319 
^ 2400 Baud 

2400 baud CompuAdd 

(internal) $139 

2400 baud CompuAdd 

(external) $159 

Everex Evercom 

2400 baud (internal) $149 

Hayes Smartmodem 24006 

2AOQ baud (internal) $449 

Hayes Smartmodem 2400B 

baud (external) $469 


Jumper Boxes 

Male to female 
(Reg. S&95) 

Now Only .... $3.95 
rmale $6.95 


Testers 

Mini-Tester (M-F) tests for 
faulty RS-232 interfaces . . $8.95 
Mini-Wiring (DB25M-DB25F) 
permits custom configuration 
of the RS-232 interface . . $14.95 


Monitors 

Monographics 

Flat screen monitor 

12” with tilt/swivel $95 

Amdek' 210A monitor 

12” nonglare screen $109 


CGA 

IBM -compatible color 
monitor 13" diagonal 
screen 


$239 


EGA 

IBM-compatible 13” 

EGA monitor $349 


VGA 

Amdek 432W 
monitor with flat screen 

titt/svrivel $220 

Color VGA 13” analog 

monitor $515 

Zenith 14” Color VGA 
640x480 $759 

Monitor/Card Combos 

Monographics 12” flat 
screen with tilt/swivel. 

monographics card $139 

CGA 13” IBM-compatible 
monitor with 640x240 
resolution plus, CGA 

graphics card $279 

EGA 13” IBM-compatible 
monitor with 640x350 
resolution, plus EGA 

graphics card $489 

V(^ 13” analog monitor 
with 16 out of 256K colors, 
plus VGA graphics card .... 


CompuAdd 
Screen 
Cleaning 
Kit 

Includes supplies, 
for cleaning 
screen, keyboard 
arxl 5.^” drives. Only 


You will be satisfied or 
ship your system back 
to us within 30 days 
for refund of purchase 
price. Plus, one year 
free service at our 
Austin facility on hard- 
ware defects. 


1-YEAR 

WARRANTY 


30-DAY 

MONEY BACK 
GUARANTEE 


One Year of Toll-Free 
Technical Support 

You're always just a 1-800-number away from 
expert advice on hardware problems, con- 
figuration questions or software support. 
That’s the kind of service that has earned 
us PBrsonal Computing's 1989 award as a 
Top Ten Mail Order Firm. 



Ibp Hm Mail-Ofder 
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February 1989 








that are Affordable 


Okidata 390 80 columns 
270cps draft, 90cps LQ . . , , $570 


Panasonic 1124 80 columns, 
192cps draft. 63cps LQ . . $389 

Panasonic 1180 80 columns, 
192cps draft. 38cps NLO $199 

Panasonic 1595 132 columns, 
240cps draft, 51cps NLQ . $479 

Okidata 321 132 columns. 

300cps draft, 63cps NLO . . 


$529 


Cards 


I/O Cards 

AT I/O serial port 

and parallel port $49 

XT I/O serial port, parallel 
port, game pod. and 
clock/calendar $65 

Video Cards 

Monographics card up to 

720x348 resolution $49 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution $179 

Hercules^*' Color Graphics 
card for AT on a half-size 

card $149 

CompuAdd EGA-4e0 IBM/ 
EGA-compatible card with 

256KB display memory $179 

CompuAdd VGA card 
800x600 resolution, 16/256K 
colors, supports IBM VGA. 

CGA, and Hercules 
Monochrome graphics . ... $220 


Video-7 ‘ Vega VGA card 
640x480 and 800x600 
resolutions with 16/256K 
color capability $279 

Multifunction Cards 

AT Multifunction card 
with 0KB, up to 16MB RAM 
expansion, serial, parallel and 
game ports, for ATs and 
compatibles (Reg. $99} . . $85.99 
XT Multifunction card 
with 384KB RAM, parallel pod, 
serial pod. clock/calendar, 
and game pod for PCs or 
compatibles $199 

Memory Cards 

MEM-576 with 0KB $35 

EMS XT with 0KB $99 

EMS AT with 0KB $119 

Intel Above^*^ Board Pius 
with 512KB $455 


Limited Time Special 

Sylvia Porter's 
Investment 
Manager^" r 

Organize your ; . 

investments, track • 
your podfolio, f 

monitor your j 

taxes and keep 
up with deadlines. 


$149.95 Only , 


Communications 

Carbon Copy Plus”* $113 

Carbon Copy Plus (36") ... $113 
CompuServe’ 

Subscription Kit $21 

Crosstalk XVI’ $103 

Smadcom ll' $87 

Educational 

Alge-Blasterr“ $26 

Math Blaster Plus!'” $29 

Reader Rabbit'” $23 

Typing Tutor IV $32 

Financial 

DAC-Easy'” Accounting $59 

DAC-Easy Light'” $42 

DAC-Easy Payroll'” $59 

Managing Your Money' $129 

Quicken’ $30 

Timeslips’ III $117 

Games 

Flight Simulator $35 

Flight Simulator (35") $35 

Gunship'” $30 

King’s Quest'” IV $29 

Leisure Suit Larry Goes 

Looking for Love'” $29 

Manhunter $29 


Mean 18 Golf $24 

Police Quest'” II $29 

Scrabble $26 

Test Drive $23 

Integrated Packages 

Framework 11'” $450 

PFS: First Choice $95 

Symphony $449 

Symphony (3.5") $468 

Microsoft Works .... $99 

Organizational 
Harvard'” Project 

Manager 3.0 $435 

Time Line'” $288 

Time Line (35") $288 

Spreadsheets 

Microsoft Excei $339 

Lotus W-3' (Reg. $329) . . $299 

Quattro™ $165 

Sideways' $42 

VP-Pianner' $53 

Utilities 

Copy If PC $25 

FASTBACKPIus $105 

FASTBACK Pius (35") $97 

Norton (Commander $47 

Norton Utilities™ Advanced . $79 

PC-FuilBak™ $49 

PC Tools' Deluxe . . . . $40 

Word Processors 

Gram-mat-ik III'” $52 

MultiMate Advantage 11'” ..$289 

PFS: Professional Write . . . .$116 

Q&A Writs'” $111 

Microsoft Word $229 

WordPerfect' (Version 5.0). .$243 

WordPerfect (36") $245 

WordStar* Professional 

(Reg. $250) $215 


800-456-3116 

Outside United States: 512-258-5575 


To Order In The U.S. 
Call Toll-Free: 

800 - 666-1872 


Customer Service; 800-999-9901 


Fax: 512-250-5760 
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ComouFIdd 

CORPORATION 


12303 Technology Blvd. Austin, Texas 78727 


Printers 


Epson' LX-800 80 columns, 
laocps draft, 30cps NLQ . . $199 


Epson FX'1050 132 columns, 
264cps draft. 54cps s 

NLQ $479 


Epson EX-800 80 columns. 
300cps draft, 60cps 
NLQ $395 


Epson LO-SOO 60 columns. 

180cps draft. 60cps LQ . . . $305 


LQ-1050 132 columns 
draft, 88cps LQ . . $799 
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of 32-bit RAM directly and can accommo- 
date SMB more on a card that plugs right 
into it; this way, you don't have to take up 
a conventional expansion slot. 

Unlike the other Model 70s, the A2I 
doesn't use memory interleaving. It 
doesn’t have to, though, since it has an In- 
tel 82385 cache controller with 64K of 30- 
ns. cache memory. 

Our test machine had the standard 
RAM and hard disk configuration. With a 
VGA monitor, DOS, and an 80387-25 co- 
prrxiessor, the list price came to $12,925. 

The A21 screamed along with the fast- 
est 25-MHz machines in our memory and 
processor benchmark tests. Drive per- 
formance scores were consistent with 
those achieved by the 20-MHz Model 70, 
and a little below average for a 25-MHz 
machine. 


FACT FILE 


IBM Corp 

Cnnlacl your nearest authorised IBM dealer. 
(800) IBM.2468 

IBM PS/2 .Model 70-E6I 

I.isl Price: With I.MB RAM. 60MB hard 

disk. 1 .44MB 3‘/:-inch floppy disk drive. 

S5.995: with montK'htome numitor. [KtS 

4.01 . S6.420; with VGA monitor. 56.895; 

with 2MB RAM. $7,690. 

cnr'.f gMONnEADCnSERVKtECAnO 


IBM PS/2 Model 70-121 
List Price: With 2MB RAM. 120MB hard 
disk. 1 .44MB .V/;-inch floppy disk drive. 
$7,995; with monochrome monitor. tX)S 
4.01 . $8,420; with VGA monitor, $8,895; 
wiih80387-16coproccssor. $9,540. 

gnCtl 639 ON READER SERVICE CARD 

IB.M 

List Price: With 2MB, I20.MB hard disk, 

1 . 44MB 3‘/;-inch floppy disk drive, $1 1 .295; 
with monochrome monitor. DOS 4.01 . 

$1 1.720; with VGA monitor. $12,195; with 
80387-25 coprocessor. $ 1 2,925 . 

CinCLE MOON nEWDEB SERVKtE CARD 


In Short: IBM's PS/2 Model 70s combine 
small size, impressive modular design, and 
gobs of power in three pricey computers. 

You can't expand these computers much, but 
they come fully equipped anyway. Choose 
your weapon and enter the power-user wars. 
If you believe in Micro Channel architecture, 
these computers are very tempting. 


PS/2 .Model 70-A2I 



That's something to consider, largely 
because of the major price difference be- 
tween the two systems. It makes sense to 
spring over $11,000 for the A21 only if 
you must have the highest performance in 
the areas in which it excels; otherwise, the 
decently performing 121 should do nicely. 

There ate some other factors to consider 
before plunking down your dollars for any 
of these machines. For instance, you 
should be sure that the size of the hard disk 
drives you get will be enough to cover your 
needs for some time, since you can’t imstall 
any additional hard disk drives. You also 
can't add an internal tape backup system to 
a Model 70. 

Secondly, the Model 70s don't make 
good file servers because they are limited 
by having only three expansion slots in 
each system. Speaking of expansion slots, 
you probably already know that MCA- 
compatible slots won’t accept “normal" 
AT- or XT-compatible interface cards. 
MCA-style cards, while on the increase, 
are still relatively few in number. Better 
make sure that any extra interface cards 
you may need to add are available. 

A SPACIOUS OPTION Of course, IBM 
does have an alternative for anyone who 
needs more drives or expansion space than 
the Model 70 dynamos can provide. The 
$10,995 base price of the 20-MHz Model 
80- 1 1 1 386 system includes 2MB of RAM 
and a 1 15MB hard disk. 

The Model 80 can take an additional 
3'/2-inch drive as well as a full-height, 5'/4- 
inch add-on drive. The system also accepts 
an internal tape drive. 

Built into the system board are a paral- 
lel port, serial port, mouse port, floppy 
disk controller, and VGA circuitry. You 
get eight MCA expansion slots — 
three 32-bit and five 16-bit; in the standard 
configuration, only one of them is taken up 
by the ESDI hard disk controller. 

The Model 80-111 doesn’t use a mem- 
ory cache controller but does use inter- 
leaved memory, a performance improve- 
ment that our benchmark tests don't take 
into account. This system performs about 
on a par with the 20-MHz Model 70-121 
but is blown off the map by the Model 70- 
A21 with its 25-MHz processor and cache 
memory. 

If you want the extra space and Micro 


Channel architecture and you have to stick 
with the Big Blue label, the Model 80-111 
is the way to go. But if you’ve ever consid- 
ered purchasing a high-speed "laptop" to 
serve as your sole desktop machine, the 
combination of power and small size in the 
Model 70s — particularly apparent in the 
70- 1 21 — makes them perfect alternatives. 
— Bruce Brown 


Laser Digit.uLnc. 

PACER 386 20 
PACER 386 25 

A look at the identical cases of the Laser 
Digital Pacer 386 20 (base priced at 
$1,%I) and Pacer 386 25 ($3,5(K)) may 
give rise to a feeling of deja vu. From the 
outside, these boxes could pass for many 
other 386 clones, A closer look reveals that 
the similarities are more than skin deep, 
yet these machines also have some features 
(not all admirable) that set them apart. 

The Laser Digital computers offer fair- 
ly solid construction; the chassis are made 
of a heavier-gauge steel than systems from 
some other manufacturers. There are sub- 
stantial shields around the two disk bays. 



Laser Digitars Pacer 386 25, like its 20- 
MHz twin, otters solid construction, 
courtesy of the heavy-gauge steel. Sub- 
stantial shields surround the disk bays, 
which offer room for five halt-height de- 
vices. 
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Leasing a printer from Output 
Technology takes the squeeze off 
your budget. Also Available: 

850XL/850 CPS 


Lease For Only $63/Mo. 


OTC’s LtastPlus Program lets you 
lease the speed you need at a price 
you can afford. Call today for all the 
details and the name of a reseller 

near you! | .8004224850 


Don't Let Your 
Budget Squeeze 
You hto A 
Slow Printer. 


Price/Performance 

Leaders 


560CPS,S^$4^o: 


Introducing the perfect match for your budget.. .OTC's 
newest high-performance printer — the 560DL. Now, 
your dollars buy more speed than ever before. ..a full 560 
CPS of power. And what’s more, we also offer an 
attractive leasing option. 

For more demanding applications, consider the 
850XL — our 850 CPS model, a partner with the 560DL 
in setting new standards for price and performance. 

Get The Job Done...Faster! 

• Spreadsheets • Bar Codes • Graphics 

• Near-Letter-Quality • Labels 

Speed...Price...And More! 

• Unique Multi-Head Print Mechanism for 
Built-In Speed and Reliability 

• 5 to 1 8.2 Pitch Printing 

• Front Panel Menu Programming (No DIP Switches) 

• EPSON, DEC, and IBM ProPrinter XL Emulations 

• 532 Bytes or 3.0K Expandable Buffer 

• Serial and Parallel Ports 

• Convenient Front and Bottom Paper Feed 

• Full International Character Set 

Buy or lease the speed you need, and choose from our 
complete line of 560 CPS. 850 CPS, 
300LPM.400LPM and 
600 LPM printers. 


/ # I s ^TECHNOLOGf 
S- — CORPORAnON 

E 9922 MoniQomery. Sune *6. SpoKane. VVA 99206 

(509)926-3855 (800)422-4850 

Telex V15-2269 OUTR/TSPOK FAX; (509) 922-4742 
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which offer room for five half-height de- 
vices. 

The cases, however, offer access to 
only two of the five drive bays. In these 
days of 5 'A- and 3 '/2-inch floppy disks, re- 
movable hard disks, CD-ROMs, and 
streaming tape backup devices, two open 
bays is just not enough. Most units allow 
easy access to at least three bays. 

The Laser Digital motherboard on the 
20-MHz model and the American Mega- 
trends (AMI) motherboard (popular with 
so many clone manufacturers) on the 25- 
MHz unit offer eight slots each. Addition- 
ally, each system has cutouts in the back 
for I/O port connectors. On both test ma- 
chines, these cutouts were taken up by one 
parallel and two serial connectors. The 
surprise came when I discovered that the 
ribbon cables for these ports were neatly 
wrapped with rubber bands inside the case, 
but there was nothing to which you might 
attach them! In effect, the computers came 
without any parallel or serial ports. 



FACT 


FILE 


Laser Digital Inc. 

1024 Morse Avc. 

Sunn wale. CA 94086 
(800)’ 826-4225 
(408)747-1966 

Pacer 386 20 

List Price: With 2MB RAM. 1 . 22 MB 5'/4- 
inch Hoj^y disk drive, $ 1 .96 1 ; with KOMB 
hard disk. nHimxrhrome monitor. DOS 3..^. 
S3.000; with VGA nuimtor. $3,972, I MB 
RAM upgrade. $.360: 60MB tape backup. 
$590; 1.50MB hard disk.SI.495. 
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Pacer 386 25 

LLst Price: With 4MB RAM. 1 .2MB 5'/i- 
inch floppy disk drive. S3, .500; with KOMB 
hard disk, monochrome monitor. DOS 3,3. 
$4,400; with VGA monitor. $5,149; with 
l30MBhard disk. $5,495. 1MB RAM up- 
grade, $360; 60MB tape backup. $590; 
I50MBharddisk.SI.495. 

C tOCiE: 6IS OM REAPER SERVICE CARO 


In Short: A poorly designed case, the ab- 
sence of standard pons, and documentation 
(hat is as thin as it is confusing all gong up to 
overwhelm the Pacers' low prices. Other ma- 
chines offer more consistent quality and val- 
ue for the money than you will find here. 


MEMORY DESIGN The Laser Digital 
motherboard has an unusual memory de- 
sign: it uses two banks of eight 256-kilobit 
by 4-bit chips, plus another set of eight 
256-kilobit by 1-bit parity chips. The 24 
chips add up to a total of 2MB of memory, 
and the motherboard has room for only an- 
other 2MB. To add more RAM, you'll 
have to use a memory board in the single 
32-bit slot. 

The story behind the American Mega- 
trends system board on the 25-MHz test 
system is even more interesting. First off, 
the company says it is no longer selling this 
motherixtard. but will instead be shipping 
a similar model from Abacus. The AMI 
motherboard we saw can accept either 
256Kb. 1 -megabit, or 4Mb DIP chips and 
256Kb or 1 Mb SIMMs. Y ou can fit a total 
of SMB of memory on the motherboard 
using four banks each of I Mb DIP and 
I Mb SIMM packages. If you need more 
RAM, a 32-bit expansion slot is available. 

What’s even more intriguing is that our 
test 25-MHz system came equipped with 
only 2MB of RAM , although Laser Digital 
lists 4MB of RAM as standard in the base 
configuration. 

Both computers came with the AMI 
BIOS, which offers setup in ROM that can 
be accessed during boot-up. The Pacer 386 
20 and 386 25 test configurations, priced at 
$3,792 and $5,247, respectively, came 
with large hard disks and Western Digital 
ESDI controllers, as well as separate flop- 
py disk drive controllers. They also had 8- 
bit VGA adapters and Tatung monitors. A 
manufacturer's name was not visible on 
the Enhanced-style keyboards, but the feel 
was mushy and unremarkable. 

Even with memory caching, the 25- 
MHz system did not gamer outstanding 
marks on our benchmark tests. In fact, 
both machines turned in only respectably 
average performances. 

The documentation for these machines 
was their weakest feature. The same man- 
ual came with both systems and neither the 
motherboard nor other features described 
in it applied to the test units. The 25-MHz 
model did come with a more-accurate sup- 
plemental manual, but imagine the confu- 
sion of a new user trying to divine which 
manual to trust. 

Laser Digital’s prices for fully 
equipped systems may seem attractive ini- 


tially, but when you look at their less-than- 
flexible expansion schemes, poor docu- 
mentation, and so-so performance figures, 
you must conclude that neither is as much 
of a value as it might at first appear. 

— Alfred Poor 


LE.mNG Edge H.4rdw .\re 
Products Lnc. 

LEADING EDGE 
MODEL D3 

If you've ever owned a Leading Edge 
computer before, the Leading Edge Model 
D3 16-MHz 386 machine will look as fa- 
miliar to you as your reflection in a mirror. 
Like its 8088- and 80286-based predeces- 
sors, the Model D3 is a small-footprint (16 
by 16 by 6'/2 inch HWD), lightweight (35- 
pound) box. Even the documentation 
looks familiar, except this time around you 
get a Microsoft OS/2 reference manual (al- 
though the machine comes standard with 
DOS 3.3). 

The Model D3 does depart from its 
slower ancestors in more important re- 
spects. Inside the identical casing lies a 16- 
MHz Intel 80386 chip (switchable to 8 



Storage space on the Leading Edge Mod- 
el D3 is too limited for it to be a server, 
but home users will appreciate the 65MB 
hard disk, VGA monochrome display, and 
word processor that are included in the 
attractive base price. 
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25 MHz 386 TOWER-SERVERS 


If you are looking for power and versatility in a LAN or 
multi*user server, it is time you looked beyond the obvious 
choices. Mitac's new, compact MPC4000 gives leading 
power and expandability at a far more economical price 
than either of the "leaders.’' 

Engineered for your power applications, the MPC40(X) is a 
perfect workstation, fileserver or multi-user host. Six mass 
storage device spaces accomodate 3-1/2" and 5-1/4" floppy 
drives, hard drives, optical storage and tape backup — 
more storage capability than any other similar-sized 
desktop or tower system. And cache memory brings 
performance up to a dazzling 


Spadflcatkm: MPC400(W 

MIPS 

6.8 

CPU 

80386-25 

CACHE 

3ZKB 

RAM 

1-24MB 

EXP. 

7SU3T8 

DEVICE SPACES 

6 

POWER 

225 W 



5.8 MIPS, beating even IBM's PS/2 Model 80. 

Mitac’s attention to design is not only reflected in the 
ground-breaking vertical small-footprint shape of the 
MPC4000, but also in details such as both front- and rear- 
panel keyboard connectors which facilitate both on- and 
off-desk use. 

Of course, like the rest of Mitac's complete line of small- 
footprint XT-, AT-, and 386-based computers, the 
MPC4000 is backed by a one-year warranty and our 
technical service hotline 

Available in both 20- and 25-MHz versions, the MPC4000 is 
the smallest, most powerful, and 
most versatile choice for all your 
high- power computer needs. 

For complete details, ask your 
local dealer about Mitac’s MPC4000 
or contact us directly at 

SOO-MITAC-US (648-2287) . 


mitac 

When reliability Is a decisive factor 


Mitac's Paragon series of small-footprint computers includes XT-, AT- and 386-compatible microcomputers. The Paragon computen are distributed in the 
(IniiCd States by MicroAmerica, Schweber Electronics, Gate&TA, and authorized Mitac dealers and VARs. Canadian distribution is handled by TI^. 


NCR. TOWER. HP. VECTRA, IBM. XT. AT. tnO PS/2 an traOtmark* of ttiair raapactiva companita. 
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IRK"^ 

With Sy^en Bridge-Files, 
data con get there here. 



Toshiba® T3 100 with NEW Bridge- 
Laptop™ 5.25/r. Woricon 5.25" 
disked with your Toshiba laptops 
(T3 100 and up). Dual ctqxKrities ^ 
360Kb and unique IJMb capacity — 
more than avail^le fitim To^ba! 



Compaq® Deskpro™ with Bridge- 
File 33. Lets all popular PC 
compatibles access 3.5” PS/2 and 
laptop files. Dual 720Kb and 
1.44Mb capacities. 



BM* PS/2™ Model 30 286 with 
Bridge-FiJc™ 5.25. Now 
con^)otible with DOS 4.0 and 
OS/2™. Give ALL your 33” 
systems easy access to 5.25” disks. 
E)uai capacity 360 Kb/1 2 Mb 
access to all files. 


IBM PC/AT™ with Bridge-File 
33. With Bridge-File any IBM PC/ 

XT™ or AT generaion computer can 
be upgraded to share information 
witfi your newer systems. j — ^ 





The problem. 

Your PCs, PS/2s, Toshiba laptops and 
PC compatibles may share the same office. 
But still be worlds apart 

DiiTerent floppy disk sizes and formats 
can yield isolated information islands 
instead of productive work groups. 

The Solution: Bridge-File 5.25 
and Bridge-File 3.5 drives. 

The only complete bridge family in the 
industry, Bridge-Files can get your data 
from here to there. Aixl vice-versa. Your 
different computers will be working with 
common diskettes in no time flat 

Bridge-File 5.25 gets rave reviews for 


its small footprint ease of use and dual ca- 
pacities. WiA over 100,000 at work for 
satisfied users, it’s a proven best-seller. 
Now your PS/2s, Tc^ba laptops and other 
3.5" systems can access your PC files. 

Bridge-File 3.5 lets your 5.25" PCs 
access files from other, 35" systems. And 
Bridge-File 3.5 functions as either an 
external or internal drive. Make all your 
current information accessible to all your 



3.5" and floppy tape drives in any combina- 


tion. Omni-Bridge makes XT/AT upgrades 
easy — you gel access to all your data, twice 
the transfer speed and increased storage. 

And it’s economical — at $95, 

Omni- Bridge is too good to pass up. 

For literature or the Bridge-File 
dealer nearest you, call: 
1-800-821-2151 

SYSGEN 

INCORPORATED 

Syigcn Incoiporaied. S56 Gibraltir Drive. Milpiiu. CA 93039, 
CCopyrighi Sysgen. Inc, 1989. All indemuks above are the 
prepay of their respective hoiden. 
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MHz), and 1MB of motherboard 100- 
nanosecond SIMM RAM (expandable to a 
32-bit maximum of SMB), for $3,795. 

APPEAL FOR THE HOME CROWD 

Known among home computer enthusiasts 
for packing a lot into an attractively priced 
bundle, the base system includes Leading 
Edge Word Processing and a 65MB Mi- 
croscience hard disk. The test configura- 
tion added a GoldStar VGA monochrome 
display. One parallel and two serial ports, 
as well as a high-density floppy disk con- 
troller, are on the Daewoo motherboard, 
leaving the two 8-bit and two of the four 
16-bit slots flee for expansion. The re- 
maining two 16-bit slots will be used for 
the Adaptec hard disk controller and ATI 
VGA adapter. 

Problems will arise if you need a ma- 
chine with lots of room for storage de- 
vices. The hard disk drive is installed verti- 
cally to the right of the two half-height 
bays (one of which is occupied by the 
standard 5'/4-inch floppy disk drive), leav- 
ing only one free half-height bay. 

Obviously, this unit is not server mate- 
rial, and it’s too limited to have much ap- 
peal for even the unnetworked corporate 
user. The FCC Class B-tated machine is 
better suited as a logical upgrade for the 
Leading Edge devotees and other home us- 
ers who want more processor speed than 
their current system gives them. 



FACT 


FILE 


Leadinf’ Edge Model D3 
Leading Edge Hardware Products Inc. 

225 Turnpike St. 

Canton, MA 02021 
(800) 343-6833 
(617)828-8150 

List Price: With 1MB RAM. 65MB hard 


disk. 1 .2MB S'/i-inch flc^py disk drive. 
DOS 3.3, $3,795: with VGA monochrome 
monitor, $3,994; with VGA monitor, 
$4,483. 1MB RAM upgrade. $996. 

In Short: If you can live without su^^xm or 
future enhancement options, there are bound 
to be some great going-out-of-business deals 
on the Mode! D3. No speed demon, this 
small-footfmni machine is best suited for 
Leading Edge devotees and other htmie users 
who want to increase processor speed. 
circle aaa ON gsAOEQ sfttvice caqo 


SPEED AND UPGRADABILITV No 

one could mistake this machine for a real 
speed demon. The processor, disk, and 
memory benchmark tests were unimpres- 
sive, although the machine does have ex- 
ceptional video capabilities. The 16-bit 
ATI adapter, the V(3A monitor, and RAM 
shadowing of the video BIOS gave it the 
boost necessary for fast screen output. 

To get into the machine, you need only 
unscrew one screw and flip a clip, but in- 
stalling an Intel 80387 math coprocessor 
(Weitek is not supported) is another story. 

Home users 
have known 
Leading Edge 
to pack a 
lot inside its 
attractively 
priced bundles. 


You’ll have to remove the floppy disk 
drive chassis to access the coprocessor 
socket on the motherboard. While you’re 
under there, you may also want to upgrade 
your memory, as the RAM is located close 
by. To get the maximum 8MB of 32-bit 
RAM, you’ll have to swap 1MB chips for 
the standard 256K chips. 

The most distressing thing about this 
situation is that Leading Edge, which has 
always enjoyed a solid reputation, has 
filed for Copter 11 bankruptcy protec- 
tion. This has led Daewoo Telecommuni- 
cations, the builder and supplier of the ma- 
chines, to terminate its contract with the 
company. Unless the situation has 
changed by the time this issue is shipped, 
you should make sure that the system is in 
stock at the dealership before plunking 
down your money. If you’re not uncom- 
fortable without support or future enhance- 
ment options, take a good look: you may 
be in for a great deal. 

— Kate Emery 


Memorex Telex CoRP. 

MEMOREX TELEX 386-20 

The newest and top-of-the-line entry in 
Memorex’s Intelligent 7000 series, the 
Memorex Telex 386-20 (base priced at 
$4,595), is a class act all the way. The 
small-footprint chassis is handsomely de- 
signed with a recessed bottom to minimize 
desktop space requirements. Its economi- 
cal use of space includes a vertically ori- 
ented 1 .44MB 3'/2-inch floppy disk drive. 
Although they don’t come standard, 
there’s also room for two horizontally 
mounted 5'/4-mch floppy disk drives at the 
center of the machine. 

Other pleasant design features include 
the NMB Hi-Tek keyboard, which plugs 
conveniently into the front of the chassis, 
and horizontally oriented, well-labeled 
plugs for the printer and RS-232 ports on 
the rear of the machine. While the horizon- 
tal orientation is simply a by-product of the 
parallel and serial ports (as well as the flop- 
py disk drive controller) being built into 
the American Mitac motherboard, Mem- 
orex’s labels make a big difference. Just 
ask anyone who’s ever been stymied by 


y^FACT FILE 

Memorex Telex 386*20 
Memorex Telex Corp. 

4343 S. llSthE. Ave. 

Tulsa. OK 74146-4066 

(918)624*1111 

(800)331-2623 

list Price: With 2MB RAM. l .44MB3‘/i- 
inch flc^y diskdrive, DOS 3.3, $4,595; 
with 80MB hard disk, monochrome monitor. 
$7,!(W; with VGA monitor. $7,699; with 
4MB RAM. 1.44 MB 3'/i-inch and 1.2MB 
5Vi-inch disk drives. $9,139. 2MB 
RAM upgrade, $1,195; 40MB internal tape 
backup. $595; 5‘/4-inch (loppy disk drive, 
S24S. 

In Stiort: This small-footprint machine com- 
bines sleek design with solid performance. It 
comes chock-full of RAM (2MB) standard 
and has the floppy disk drive controller and 
peats built into the motherboard. You're en- 
couraged to populate the machine to your 
liking (the base configuration is sparse) with 
Memorex's components, but add-ins can get 
pf^y- 
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The Ccmaq 386 line 
Think ofit as a bufet 


For more and more personal 
computer users, higher PC 
performance is no longer a 
luxury New operating systems 
and more-demanding 
applications are making it 
a necessity. 

That's one reason Compaq 
has created the broadest line of 
Intel 386’“-based personal 
computers available. Each is 
designed to deliver the highest- 
performing solution for every 


different user's needs, with 
unmatched industry-standard 
compatibility and connectivity. 

Thke the COMPAQ 
DESKPRO 386/25, for example. 
For users who require the ultimate 
in performance, it's the most 
powerful personal computer 
available. And with standard 
features like eight expansion 
slots, your choice of four 
different storage devices and 
a wide selection of graphics 


controllers, it's one of 
the most flexible personal 
computers, too. 

The COMPAQ DESKPRO 
386/20e brings the power of a 
20-MHz 386 chip to personal 
computer users who are out- 
growing their 286-based PC's. 

VGA graphics, one 
megabyte of memory and 
interfaces for a mouse and 
printer come standard. In a 
sleek package that fits where 




COMPAQ DBSKPRO3e6/20e 

K-4f 


COMPAQ DESKPRO 386/25 




V 


of personal CQtipters. 
far the power-hungry 


other PC's this powerful won't. 

The COMPAQ DESKPRO 
386s is also something of a 
breakthrough. It's the first PC 
designed to offer affordable 386 
performance to people who are 
considering 286 PC's. 

Compaq even makes 
high-performance personal 
computing available for takeout, 
With the most advanced, full- 
function, 386-based portable: 
the COMPAQ PORTABLE 386. 


But then, who's more quali- 
fied than Compaq to make a 
high-performance PC to suit 
any taste? After all, we created 
the world's first 386-based 
personal computer back in 
1986. Since then, we've 
emerged as the world leader in 
high-performance computing. 
That's why more FORTUNE 
1000 firms have added Compaq 
to their approved vendor lists 
than any other brand. 


Tb satisfy your hunger for 
more power, c^l 1-800-231-0900, 
Operator 86. In Canada, 
1-800-263-5868, Operator 86. 
We'll give you the location of 
your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure. 

COMPAQ* and COMPAQ PORTABLE 386* ire trade- 
marks of Compaq Computer Corporation. Intel* and Intel 
386 are trademarks of Intel Corp^ion. ^Registered US. 
Patent and Trademark Office €>1989 Compaq Computer 
Corporation. All rights reserved. COMPAQ DESKPRO 
386/25 graphics €1988 Accent Software. Inc. 


It simply works better. 


amPAa 
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FNMA 1003. 



toervoir PUce. 1601 Thpdo Road. Waiihain. .liA 02154 


Softvive features d^xnd on the form and your printer's capabUitiei 
FonnWorx Is a registered trademark and AutoForm Is a trademark o< 
FormWorx Corporation. 


HUD 1. DD250. SF 171. OF 347. 

HCFA 1500. NAVPERS 1611. 

DD1610. ...II you've filled it out once, 
you've filled it out a thousand times. Why 
not do it on your PC using one of our 
AutoForm™ packages and get it done 
once and for all. 

For example, with our FNMA Auto 
simply fill in your 1003 on screen and 
it out on your laser printer. Entries 
exactly where they belong with pin 
precision. AutoForm also creates stan 
dBASE III Plus files. So your data can be 
used to fill in another 1003 or any other 
form. Never retype a thing. 

Free demo disk. Ccill us today. 

1-800-992-0085 

(or 617-8904499). 


FormWorx* 

CORPORATION 



The recessed bottom helps minimize the 
desktop space that the small-footprint 
Moraorex Telex 386-20 will consume. 
The vertically oriented floppy drive is an- 
other space saver. Other design pluses: 
labeled ports and an accident-proof 
power-on button. 


People are taldng about us. 


W'hen professional FORTRAN programmers develop or port 
large programs they use Lahey’s F77L*EM/32 and F77L-EM/16. 
PC Magazine's 1988 Technical Excellence Award Winners 
F77L'EM/32 is a fast 32-bil protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM'16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 



/ 1966 . 





Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 


anClE 525 ON READER SERVICE CARD 


the “all the ports look the same” dilemma. 

In addition, the ubiquitous and anach- 
ronistic red on/ofT toggle switch is replaced 
with a nearly accident-proof pushbutton on 
the front panel — you'll really have to press 
this button hard to get the machine to reset. 

Design oddities Occasional de- 
sign oddities do crop up. The front panel of 
the 20-MHz system includes power-on, 
hard disk activity, and turbo LEDs, but the 
turbo indicator is dormant because the pro- 
cessor speed is not selectable (although 
bus speed and wait states are). Another cu- 
riosi^ is the case: it has room for six ex- 
pansion slots, but the motherboard only 
has five — ^four 16-bit and one 8 bit. Mem- 
orex fills what would be the sixth expan- 
sion slot location with a standard 2MB of 
SIP memory. 

The optional 80MB S'/z-inch Quantum 
hard disk ($2,0(X)) that came with our test 
system lay comfortably wedged to the side 
of the power supply. While the RLL con- 
troller is cleverly built into the drive itself, 
a slot must still be dedicated to a C^antum 
paddleboard interface that allows the 
motherboard to communicate with the 
hard disk/controller. (Quantum says the 
paddleboard interface was released in 
hopes that motherboard manufacturers 
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Take the #1 
diskette for a _ 
test drive. 

F^ss it around. BASF 
5.25" diskettes have been 
independently rated #1 in 
performance in test after 
test. Error-free performance 
warranted for life accents 
the BASF commitment 
to technological leadership 
and business solutions.Call 
800-343-4600 for details 
and the name of your near- 
est supplier. 

Depend on it. 


BASF 


l IKC I I Kl \l)l KSI KVK I C \RI) 



CDROM SALE - 


Shareware Gold - 

The Best Shareware 
from the authors. 

$ 79.95 $ 70.00 

World Facthook- 

The CIA’s own world 
almanac. 

$ 99.00 - $ 89.95 

Seals (USA) - 

US Federal and State 
logos and seals for 
desktop publishers. 

$ 69.95 $60.00 


! For ordering info & j 

I upcoming products | 

I announcements, | 

I I 

I CALL, WRITE, or i 

I FAX: I 

I I 

j Quanta Press Inc. ! 

I 2239 Carter Avenue , 

I St Paul, MN 55108 { 

! (612) 641-0714 (v) ' 

I (612) 644-8811 (f) | 

I I 

I LIMITED TIME OFFER | 
I expires June 30,1989 \ 

I I 
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would ultimately incorporate the design 
into the system board.) A more efficient 
design would be to use a motherboard that 
allows the hard disk/controller to be 
plugged right into it, thereby eliminating 
the need for the paddleboard. 

Our benchmark tests proved Memorex 
to be a consistent if not speedy player. 
Shadow RAM (both BIOS and vidki) en- 
hance performance, as does the two-way 
paged interleaving. 

Memorex’s prices are not the lowest 
you’ll find; for example, our test configu- 
ration, with the standard 2MB RAM, the 
pricey 80 MB hard disk, a 5 '/.-inch floppy 
disk drive, and a VGA card and monitor, 
came to $7,944. But if you’re ready to re- 
linquish your Cadillac-sized desktop mod- 
el in search of a sleeker, trimmer breed, the 
Memorex Telex 386-20 should not be 
overlooked. — Robin Raskin 


Micro Express Inc. 

MICRO EXPRESS 386-20 
MICRO EXPRESS 386-25 

Micro Express is a relatively new compa- 
ny that assembles high-performance com- 
puters from brand-name components at 
realistic prices. In many respects, the Mi- 
cro Express 386-20 and Micro Express 
386-25 rank with the top competition. 

One of the best things about these ma- 
chines is the prices. For $2, 100 you get the 
386-20 with 1MB RAM, a S'/.-inch 
1 .2MB floppy disk drive, one parallel port 
and one serial port, and an Enhanced-style 
keyboard; DOS can be purchased for an 
additional $75. The base configurafion of 
the 25-MHz unit includes the above plus 
three more MB of RAM for $3,995. 

The prices of our test configurations 
were also compedtive. The 20-MHz eval- 
uation unit, with 4MB of RAM, (Control 
Data 150MB hard disk, 1.2MB floppy 
disk drive, VGA card and monitor, and 
DOS 3.3 came to $4,824. The 25-MHz 
machine we tested, with a Micropolis 
140MB hard disk, DOS, and the same 
VGA card/monitor combo, totaled a rea- 
sonable $7,324. 

Both machines are identical on the out- 
side, resembling a standard PC AT-sized 



motheitwanl. The tnotherfaoard also ac- 
comimMlates 64K of 2S-ns. cache memo- 
ly, which gives the system a reai boost. 


box. A reset switch and a key lock sit on 
the lower left side of the case, where they 
won’t be in the user’s way. Looking under 
the cover, you’ll find that most of the com- 
ponents are supplied by the same manufac- 
turers, usually well-lmown outfits. NEC 
builds the monitors and Paradise makes the 
video cards. The motherboard and BIOS 
software are from American Megatrends, 
and the chip set maker is Chips and Tech- 
nologies. 

In each test configuration, the mother- 
board hosted the CPU and 4MB of RAM. 
While the 2()-MHz unit uses slower, 100- 
nanosecond DRAM, the 386-25 zips along 
with 80-ns. DRAM. You can expand to 
8MB of 32-bif RAM on the motherboard. 
And if you’re preparing to run memory- 
hungry applications, a 32-bit expansion 
card can be used to fill the system with 
16MB. The motherboard also incorporates 
a full 64K memory cache, operating with 
35-ns. static RAM chips in the 386-20 and 
25-ns. DIP RAM chips in the 386-25. 

The layout of the two machines is pretty 
standard. There are eight full expansion 
slots: one 32-bit proprietary slot, six 16-bit 
slots, and one 8-bit slot, allowing for a fair, 
if not dazzling, variety of expansion op- 
tions. 

Five half-height drive bays come stan- 


PC MAGAZINE ■ MAY3 0. 1989 
230 



Free up your credit for other purchases 4 1 

while putting Northgate computing power at your fingertips. * 

,vi»rthgate caves Vatt 


Revolving Creoi 


wmct TO wBqw Amc*irT» 

'All mint diseiKe ^ur nwitai sutin 
□ mained 



□ HOilN Morawl 


APPLICATION AND AGREEMENT 



A married person ma^ apply for individual credit. I am appiyirtg tor (please check appropriate box). 

□ JOMT CflEBT with artother person. Complete entire application. 

n MOVIOUAL CflEOIT but rely on income or assets of another person as a basis lor repaying the credit 
requested Complete entire appiicalion. 

□ MOIvnUAL CREDIT. Complete sections “a" and "b” only. 

Please complete aH appropriate sections, providino at least two year's residence and employment history. This win enable your application to be 
rocessed as quickly as possible. It you are sell employed, please be sure to complete section "0" on back. 


a. Your Personal Information 


ReQMSiei) Line o< 


|i< MHwnotoywI. sw rear panel > 


NOT A LEASE. 
YOU OWN IT! 


le hM « rn-||iti-Tt a» a iv I tiave received since 


Works just like your VISA. 
MasterCard. American Express | 
or other card. 

lust fill out the "Big N" credit 
information. Send it in at once 
Prompt approval.your credit 
limit is based on your credit 
worthiness 

Then call Northgate. One of 
our expert system consultants will 
help design the system that best 
meets your needs Then just 
say CHARGE ITl 


Nam« and Mdw of Miargst hsiain* Hot Lmng With ^ 


Northgate offers flexible long- 
term lease plans too. Suited to fit 
your needs With up to five years 
terms if cash conservation is 
your concern, ask about leasing 
your system with Northgate 


I b. Credit Information ocluOe lant acdtant's nfonnaiion ii lomt Kcaoni mouested 


latf tetWMl; 

Bar* Name 

Address 

w Cnectung 
□ SMI,, 

(•Ml AcetwN: 



U ChdO^ 

□ SMMOB 

•aai LdM Mlwioea; 

NRtMR 

BMM 

.1 

u u 

1 

1 

! 



OHnr CndR 



1 

! 

i 

AceoiM Nd 

ExeMt: 







1 c. Joint Applicant’s Ptrsowal Informatioii 


Mial 
' Oty ~ 


MlflMR 


DW al kiUdinir 


1 .J 

Ooss S 

•idltwi Ai 

J l_ 


SWGLE CBEOnCAflt* 


JOHT ChtOITCAhE* 


Phone Northgate NowL 

8nj&548'1993 


HCXJRS; Monday ' Friday 7 a.m. * 8 p.m CST 
NEW EXTENDEDSAT HOURS 8am -Apm CST 
Cafwdiwi ibO Free Order Hodine 600-33M383 



d. Self-EniDloved Information 

mi\ sacho'i eM* a vew arc sell emoHNed 


Susmess Name 

O Prcprwtorsltf 

n Corporatx* G PadnarsNo 

Busewss Address 

Binmau inaphonr 

1 ) 

OcscnpiMn oi Busness 

'Aw Awhan 

Hi BusHiass 

Smet 

Wur annual 
■newne Irom business 

Buaness 

anmi* mcame Igrossi 

(net) 

We Mtl prerHe it iHft wie af Ow Wtfertag: 

Business Name 

T- Bar* 

1 hierrnt Wnonai Banhr s Nbm 

111 - I 

Accountim < 

2. Name 


ir-\ 

S. Hnancial ttalc«wnl ea feushwtt ttlKhaf. 


Let Northgate start building your computers.. TODAY. 


NORTHGATE COMPUTER SYSTEMS, INC. 

13895 Industrial Park Boulevard, Suite 110, Plymouth. Minnesota 55441 


PiemFwe^CouninHeM CorpomW HMdquMm (812) 86Xni1 • MX (812) 66P-16P6 
wa. lomwwii and Owwibw. oWI Rtf) SOTWi 


*BeMd on pwchM* price of SI 289.00 on the Stf N' 
revoMne charfe Piloei aiJieo id chense without noeoc. 
Offer not wM lor APO or FPO cueumere 




Use it or 
lose It 


Use 

DataSaver 

standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

• Constant AC line protection 
against power disturbances 
and interruptions. 

• Built-in spike/transient 
suppression and EMI noise 
filtering. 

• Powerful sizes to protect any 
system from the earliest Apples 
to the latest PS/2’s. 

International models, also. 

For more information, call: 
TOLL-FREE 800/332-3440. 

In California, call 805/541-4160. 

Or write to us at the address below. 


QSA No. GS 00K-87-AGS$393 PS01 
Dealer/VAR Inquiries invited 
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iSpACT P.LE 


Micro Express Inc. 

2n4S-Grand Avc. 

Santa Ana. CA 92705 

(800)642-7621 

(714)662-1973 

Micro Express 386-20 
List Price: With IMBRAM. I .2MB5'/4- 
inch or 1 .44MB 3‘/i-inch floppy disk drive. 
S2. 100; Vkith 72MB hard disk. imKKxrhmme 
nxiniior. DOS 3.3. $2,950; with VGA nxwi- 
tor. $3,550; with 4MB RAM. 150MB hard 
disk. $5..350. 1MB RAM upgrade. $400; 
60MB tape backup. $675. 

C 819 ON HEADER SERVICE CARD 


Micro Express 386-25 
List Price: With 4MB RAM. 1 2MB5'/4- 
inch floppy disk drive. S3.995: with 72MB 
hard disk, rntwochrome monitor, DOS 3.3. 
$4,845; with VGA rntmilor. $5,445; with 
4MB RAM. 1.50MB harddisk. S6..345. 

1MB R.A.M upgrade. $400; 60MB tape back- 
up. $675. 

eaooN reader service card 


In Short: One of the best things about this 
relatively new company's machines is their 
prices. But there’s nwre: brand-name parts. 
64K disk cache, and good benchmark lest 
scores. Worth a took. 


daid. Three of the bays on the right have 
openings in the case front; the other two 
cannot be easily accessed. 

ME 386-20 The ME 386-20 scored im- 
pressively in the benchmark tests. It was 
consistently among the fastest in the 80386 
Instruction Mix, Conventional Memory, 
and Extended Memory tests. This is due to 
the use of the 64K cache with 35-ns. static 
RAM chips, as opposed to the popular In- 
tel controller and 32K cache used by many 
other manufacturers. While increasing the 
amount of static RAM will speed up your 
performance only slightly, those few sec- 
onds can make a difference. 

The 386-20 also scored high on the 
BIOS Disk Seek test and the large-record 
DOS File Access test. This can be attribut- 
ed to the very fast ESDI hard disk. Since it 
is a high-capacity drive, it has an easier 
time searching for large files. On the 
downside, because the hard disk drive is 
formatted to handle larger files more 


quickly, it may have trouble dealing with 
smaller files. This may account for the av- 
erage score the machine garnered on the 
small-record DOS File Access test. 

ME 386-25 The results of the benchmark 
tests varied for the ME 386-25. In the 
80386 instmetion Mix and large-record 
DOS File Access tests, the ME 386-25 rat- 
ed among the top machines. Put this down 
to the 64K cache and the speed of the hard 
disk. 

But in the PC Labs Extended Memory 
tests, the ME 386-25 placed in the middle 
of the pack. Moreover, the ME 386-25 

Micro Express 
computers 
are a worthwhile 
choice for high 
performance on 
a restricted 
budget. 


didn’t rank very competively in the small- 
record DOS File Access and BIOS Disk 
Seek tests when compared with the other 
machines in its class. 

While the Micro Express machines per- 
formed exceptionally well in many cases, 
and almost never disappointed, their docu- 
mentation could use work. It seems like 
just a bunch of pamphlets on each separate 
component thrown together, rather than a 
cohesive manual. The information you 
want can probably be found, but you’d 
better be prepared to do some digging. 

The Micro Express computers are a 
good choice for users who want high per- 
formance but are on a restricted budget. 
The unusual 4MB of RAM standard on the 
25-MHz unit is a real bonus. As long as 
you don’t have to depend on their docu- 
mentation, the Micro Express 386-20 and 
386-25 deserve a close look. 

— Lonnie Lum and Elisa J. Hirsch 
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Either Mhy You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one offers you more for 
your money than Peachtree. Now we're offering you two ways to 
buy our best-selling accounting software — and two great w'ays to save. 

Peachtree Complete'* U is our premier business accounting system. 

Designed a nd so ld as a SS.OOO accounting system, the latest version of 
Complete li represents a vastly expanded and greatly improved package 
that sells for an unbelievably low S199- Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little 

And now, for businesses who want to make the most of their 
accounting Information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete U Accounting plus its own custom reporting tool. 

Peachtree Data Query If* Enhanced. The Double Bonus Bundle Includes 
both systems— regularly priced at 1199 each— for just 1298 Tha^s 
a savings of tlOO! Either way Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete 0 is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with ^htjiigh-powe^modules that may be used 
individually, or fully integrated for maximum accounting efficiency; 

• General Ledger • Accounts Payable • Inventory • Fixed Assets 

• Accounts Receivable • Invoicing • Job Cost • Payroll 

And Peachtree Complete II is designed using the latest software innovations, like full-color 
scrolling ^erence tables, pop-up windows, and shor t-cut k eyed menus. We’ve expanded to 
allow an unlimited number of companies, added service Invoiang, range printing, and more 
Peachtree Complete D’s error handling 1$ quick and easy, with plain English messages and 
suggestions. Comext-sensitive Smart HEL P is on - line, all t he lime. And as always. Complete II 
comes with the most thorough documentation — a separate quick-start Installation Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module— all at no extra charge 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you'll get 
Peachtree Complete U, plus Peachtree Data Query II Enhanced, for just S298 

PDQ lets you turn raw figures into hi^y sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete n modules. PDQs simple, dear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it— on 
screen or print^, as a graph, in report form, or ready for export to another software package. 

Ybu can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We Stand behind Peachtree Complete II and PDQ D with a toll- 
free hotline for technical support (II per minute, 120 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly firom Peachtree If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise. A 125 restocking fee applies to all returns. 

Peachtree Complete D; the Business Accounting System for just 1199. and Peachtree’s Double 
Bonus Bundle for just 1298- Either way you look at it, Peachtree Software saves you money. Order 
today! 

HARDWiUUirianCATKmSi Iniulrts PC/MS-DOS veraton 2.0 or higher with 384K oTuuNe nemorr ($UK required wMi 008 }.3) and t 
nliUmum 10 MB hard iM. Forme wUh the IBM* PC, FC XT. PX AT, Personal S>-Mem/2'*indrompatlblM )V3’'medu optionally available. Not 
copy protected. 

Lotus 1-2-3 la a r^teredirudeeurkot lotus Oevetopnieni Corporation. dBASE is aregi«rred irademark of Asbntt-IhleCorpofttton. IBM Is 
a registered indeDarfc and Penonal Syateo/2 b a tradenark of Iniemaclonal Busineu Machines. 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

Includes Peachtree Complete II 
plus 

Peachtree Data Query II 

JUST 

$298 

SAVE $100 


Viih PDQ II Enhanced 3t>u Can; 

• Create oo-saten Inquiries to ittqiity data 
* Preaeoi data In line or bar graphs 
• Use any ofover 20 pre-deflned reports 

• Modify pre-defined rcporu and save 

thebnnau 

• Create your owo reports and save the 


* Transfer accounting lafomacloo to 
spreadsheet and database prograau like 
dBASE ID* and locus 1-2-3* 


PEACHTREE 
COMPLETE n 

STILL ONLY 

$199 


Gcocval ledge r 
• Chart of Accounts induda 
76 suacated tad 26,000 


•Con 


AccoeUa lecdvaMc B lavoldag 
• Maiaialas open itcn or balance 
forward cusionets. 

• Dp to 14,400 customers. 

• Prints product or service invoices 

AccouBta PayuMc 
• Partial paymems of Invoices. 

• Up ID 14,000 vcndots. 

• Chedu p^ted with unlimited invoice 
listing on nub. 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


• Supports average and standard 

costing methods 

• Up to 19.500 Inventory Items 

Plied Aaseta 

• Handles 15.000 tsseu and 13 methods 
of depredation. 

Job Coat 

• Tracks costs and proBtabUlty on a 
)ob-by-|ob bails. 


• Balh-ln cunent year tax tables 

• PrintactMdu.V-2a and more. 

• Pioceiics up to 3.900 employees 


Call Now to Order 

1 - 800 - 247-3224 

(or caU 1-404-564-5800) 



To Order by Mail Add SI 2. 50 Shipping and Handling.* 

(In Geoigit add applicable sales taa.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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John C. Dvorak 
Columnist, PC Mogmine 


IBM PS/2 Model 80 (20 MHz) 

Compoq DeskPro 386/20 

Evetex Step 386/20 

Powet Metei MIPS Vetsion 1.2. The Dotobose Group. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 


“What ami doing 
here?” 

I guess 1 have a 
reputation for 
saying what’s on my 
mind. So when 
the people at Everex 
asked me to be in 
their ad, I said it was 
okay as long as they 
let me have the floor. 

The reason I like 
their Step 386/20 is 
simple. It’s fast. 

It is definitely the 
fastest machine 
that I’ve seen so far. 

When they sent 
the machine over, I 
put it through 
every benchmark 
test 1 could find. 

1 finally gave up. 

It was the highest 
on all of them. 



Give me the choice 
and I’ll use the fast- 
est thing lean 
get my hands on. 

This happens to be it. 

What can 1 say? 

1 like the beast. 


For your nearest 
authorized Everex 
Computer Systems 
Reseller call 


1-800-3564283. 

Everex, 

48431 Milmont Dr., 
Fremont,CA 94538. 
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Micro 1 Inc. 

MICRO 1 POWER 386-16 
MICRO 1 POWER 386-20 


When it comes to computers, you have to 
choose between price and performance, 
right? You have to pick a basic model that 
is stripped of features or pay big bucks for 
the bells and whistles that make a machine 
go fast. 

Meet the Micro I Power 386- 16 and 
Micro I Power 386-20, the two computers 
that are fast turning this belief into a mis- 
conception. The low base price of $1,530 
for the 16-MHz version and $2,010for the 
20-MHz model includes 1MB of RAM, 
one 1.2MB S'A-inch floppy disk drive, a 
keyboard, and the AMI BIOS. Better yet, 
the fully loaded Power 386-16 and Power 
386-20 test configurations racked up price 
totals of only $3,385 and $3,865, respec- 
tively. 

The test prices include 2MB of RAM in 
the 16-MHz version and 4MB in the 20- 
MHz model, as well as an 80387 math co- 
processor, a parallel port, a game port, and 
two serial ports in both . The 16-MHz mod- 
el had two 25-pin serial connectors, while 
the 20-MHz version sported a 25-pin and 
9-pin pair for its ports. Both also included 
hard disk options, VGA equipment, and 
Key Tronic 101-key XT/AT keyboards, 
which have an adequate but unimpressive 
feel. 

Despite their low prices, the Micro 1 
machines don't give up any points in the 


performance arena. The Power 386- 16 and 
Power 386-20 use different versions of the 
American Megatrends Inc. (AMI) mother- 
boards, but both models come complete 
with hardware memory cache. This no 
doubt helped the systems turn in impres- 
sive results on the memory benchmark 
tests. On these, as well as on the CPU 
tests, each machine logged in times that of- 
ten placed it near the top of its class. 

POWER 386-16 The 16-MHz unit is 
packaged in a typical desktop AT-clone 
case, with three of its five half-height drive 
bays open from the front. The mother- 
board offers the usual complement of eight 
slots, including one 8-bit, six 16-bit, and 
one proprietary 32-bit. 

lire 32-bit slot is already filled with a 
memory expansion card when you buy the 
machine, as the motherboard does not hold 
any RAM itself. The memory card will 
take 8MB directly and another 8MB via a 
daughtercard. The 16MB 32-bit RAM to- 
tal should be more than adequate for to- 
day's OS/2 and DOS applications. 

The Power 386-16 also came with a 
half-height 45MB Toshiba hard disk, driv- 
en by an Omti combination floppy/hard 
disk controller. A Relisys VGA color 
screen and 16-bit Paradise VGA rounded 
out the system. 

POWER 386-20 The Power 386-20 
came in a vertical clone case. The unit has 
room to accept up to six half-height de- 
vices, all of which can be accessed through 


^FACT FILE 


Micni 1 Inc. 

557 Howard Si. 

San Francisco. CA ^105 
(800) 338-W61 
(415)974-5439 

Micro I Power 386*16 
List Price: With 1MB RAM. 1.2MB 5‘/4- 
inch floppy disk drive, $1 .530; with 60MB 
hard disk, momKhrome monitor, DOS 3.3, 
$2,095; with VGA monitor, $2.5.50; with 
2MB RAM. 45MB hard disk. 80.387 co- 
processor. $3,385. IMB RAM upgrade. 
$350; 60MB tape backup. $295. 

CtBCuE: 633 ON READER SER'^lCE CMO 


Micro 1 Power 386-20 
List Price: With IMB RAM. 1.2MB 5'/4- 
inch floppy disk drive. $2,010; with 60MB 
hard di.sk, monochrome monitor. DOS 3.3. 
$2,575: with VGA monitor, $3,030; with 
4MB RAM. I4()MB harddisk, 1.2MB 5'/4- 
inch and 1 .44MB 3'/2-inch floppy disk 
drives. 80387 coprocessor, $3,865. 1MB 
RAM upgrtaie. $350; 60MB tape backup. 
$295. 

OflCLE 634 ONI READCRSfO-ZCr CARO 


In Short: The Micro 1 Power 386 computer* 
are big on performance and low on price. 
Their documentation is their biggest liability, 
but they use giKxJ-quaiity components that 
gel the jobikine. These models may well rep- 
resent s(Hne of the best values in their class. 


holes in the front panel . Unlike its sibling's 
desktop case, which relies on side rails for 
mounting drives, the 386-20 lets you bolt 
the devices directly to the drive bay, just as 
you could with the original IBM PC and 
XT chassis. 

The 386-20 version of the AMI mother- 
board also sports one 8-bit, one 32-bit, and 
six 16-bit slots. Unlike the motherboard 
found on the 16-MHz system, this version 
accepts RAM, and it does so in both DIP 
chips and SIMM memory packs. Eight 
megabytes can be piled onto this board (us- 
ing 1 -megabit chips and modules) before 
you need to consider filling the 32-bit slot 
with a memory card that can hold another 
16MB of RAM. The total 32-bit memory 
capacity of 24MB is perfect for Unix in- 
stallations. On the other hand, if the 8MB 
of motherboard RAM is enough for now, 
the 32-bit slot will happily serve as a home 
for an 8-bit card. 



TIm Micro 1 Power 388-20 
Is packaged in a vortical 
clone case. Unlike the 16- 
MHz model’s desktop case, 
the vertical case has room 
for sii half-height devices 
that can be bolted directly 
to the drive bay, just like 
the original IBM PC and XT 
chassis. 


PC M A G A Z I 


NE a MAY3 0, 1989 
236 










SMALL FOOTPRINT ACHIEVE 386-24 


mClUD£S; 


SMALL FOOTPRINC CASE 

2 MEGS OF HIGH SPEED RAM ON BOARD 

TACTILE FEEL KEYBOARD 

KEYBOARD HAS FLIP-UP DUST COVER/COPY 

HOLDER 

SWITCHING POWER SUPPLY 
TEAC 12 aOPPY DISK DRIVE 
1:1 INTERLEAVE DUAL HARD/aOPPY 
CONTROLLER 

SEAGATE ST 25 M 40 MB 28 MS HARD DRIVE 

EGA MONITOR & VIDEO CARD 

(2) SERIAL PORTS 

(1 ) PARALLEL PORTS 

MASTER POWER COIfTROL CENTER 


1 MB HIGH SPEED RAM 

TACTILE FEEL KEYBOARD 

KEYBOARD HAS FLIP-UP COPY HOLDER/DUST 

COVER 

TEAC 1.2 MB FLOPPY DISK DRIVE 
1:1 INTERLEAVE DUAL HARD/FLOPPY 
CONTROLLER 

SEAGATE ST 2S1-1 40 MB 26 MS HARD DRIVE 
14“ SUPER HI RES PAPER WHITE MONITOR 
(2) SERIAL PORTS 

(2) PARALLEL PORTS _ 

MASTER POWER CONTROL UNIT 


ACHIEVE 386-20/24 


INCLUDES: 

. 4 MEGS ON BOARD (EXPANDABLE TO 8 MEGS) 

• MICROPOLIS 1325 104 MEG HARD DRIVE (RLL) 

■ 1 :1 INTERLEAVE DUAL HARD & aOPPY 
CONTROLLER 

. 14''SAM5UNC MULTISYNC MONITOR (800x560) 

• 16 BIT VGA CARD (ORCHID OR PARADISE) 

. TACTILE FEEL 101 KEY KEYBOARD 

. 144 3.5"MB FLOPPY DISK DRIVE 
. SMALL VERTICAL CASE WITH POWER SUPPLY 

■ 1 YEAR LIMITED WARRANTY 


FEATURES: 

. INTEL 80386- 20/24 CPU 

• EXPANDABLE TO 8 MB DIRECTLY ON BOARD 
. UP TO 16 MB TOTAL 

• 80387 MATH CO-PROCESSOR SOCKET 

• 0 WATT STATE (PACE INTERLEAVED MEMORY 
ACCESS) 

• 1 x32 Bfr. 4x1 6 BIT. 3x8 BIT SLOTS 

■ NORTON Si = 29.7 

■ LANDMARK = 31.6 MHz 

• THROUGHPUT = 500 KB 

• XENIX a NOVELL COMPATIBLE 

• CLOCK/CALENDAR 


FEATURES: 

• INTEL 80386 16/20 CPU 

• EXPANDABLE TO 8 MB DIRECTLY ON BOARD 

• UPTO 16-MBTOTALRAM 

. 0 WATT STATE (PACE INTERLEAVED MEMORY 
ACCESS) 

• 80387 MATH CO-PROCESSOR SOCKET 

• NORTON SI = 23 

• LANDMARK = 26 MHz 

• THROUGHPUT = 500 KB 

- 1 x32 BIT. 4x16 BIT. 3x8 BIT SLOTS 

• 6 LAYER BOARD 

• XENIX a NOVELL COMPATIBLE 

• CLOCK/CALENDAR 


FEATURES: 

. INTEL 80386- 20/24 CPU 
. EXPANDABLE TO 8 MB DIRECTLY ON BOARD 
. UP TO 16 MB TOTAL 
. 80387 MATH CO-PROCESSOR SOCKET 

• 1x32 BIT. 4x16 BIT. 3x8 BIT SLOTS 

• THROUGHPUT = 500 KB 

• XENIX a NOVELL COMPATIBLE 

• CLOCK/CALENDAR 


Achceit Pet'Sonal 


Achieve Microqrstems, Inc. 

1633 West Washington Blvd. 

Montebello. Cattfomia 90640 

Tel.: (213) 722-7362 
Fax: (213) 724-9910 
Order: 1-(800) A-PC-4-Y0U 


BUSINESS HOURS 
M-F 6:00 AM - 6:00 PM 
SAT 9:00 AM • 3:00 PM 
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SMALL FOOTPRINT ACHIEVE 386-20 
WITH 40 MB. HARD DRIVE 



INCLUDES: 


Oj 

. SMALL FOOTPRINT CASE 
. SWITCHING POWER SUPPLY 





■ 80386 DESKTOP PCs 


The 20-MHz model came with a 
t40MB full-height Toshiba hard disk at- 
tached to an Adaptec floppy/hard disk con- 
troller. The 16-bit Paradise VGA was 
hooked up to a 16-inch Nanao multifre- 
quency FlexScan color monitor; the big 
picture screen was a dramatic and refresh- 
ing change from the smaller monitors that 
came with the other computers 1 reviewed. 

The fit and fmish on both these ma- 
chines was acceptable, but the documenta- 
tion proved to be a weak link. The insttuc- 
tions were of the fairly typical brown-bag 
variety: simply a collection of pamphlets 
and manuals from the component manu- 
facturers enclosed in a three-ring binder. 

Novices unfamiliar with MS-DOS 
computers and their components may want 
to spend the extra money for a machine 
that more explicitly outlines its capabilities 
and operation. But if you are comfortable 
and confident in getting around a PC, the 
low prices and superior performance of the 
Micro I machines make them a bargain 
that you have to consider. — Alfred Poor 


Mitsubishi Electronics 
America Inc. 

MITSUBISHI MP386 

If Mitsubishi's 386 computer could zoom 
at 20 or 25 MHz instead of merely zipping 
along at 16 MHz, it would be one of the 
unquestioned champions of this survey. 
But even at 16 MHz, the MP386 stands 
out, thanks to its broad shoulders and re- 
markable adaptability. 

The 23-inch-wide shoulders of this 
desktop machine, which is base-priced at 
$3,995, suggest its special capabilities. 
The motherboard has 1 1 expansion slots, 
including 1 proprietary slot that holds a 32- 
bit card with I MB of RAM standard (and 
room for 1 MB more) and part of the hard- 
ware cache. Two serial ports, a parallel 
port, and a floppy disk drive controller re- 
side right on the motherboard, so that even 
when you install a hard disk drive control- 
ler and a video card, you still have eight 
full-length slots remaining. And even after 
plugging in a network card, a scanner con- 
troller, a fax board, an image-capture 
board, a secondary video adapter, and 



Considering its 23-inch-wide shoulders, 
it's not surprising that the desktop Mit- 
subishi MP388 holds 11 expansion slots. 
What’s even more appealing to network 
users is that most of these slots are 
available, since the two serial ports, a 
parallel port, and a floppy controller re- 
side on the motherboard. 


SMB more of RAM between two 32-bit 
memory boards, you’d still have a slot left 
over. 

The MP386 has five drive bays; three 
are accessible from the front, so you can fit 
in the 1 .2- and 1 .44MB floppy disk drives 
and a tape backup unit and still have room 
for a full-height hard disk. 

Mitsubishi can supply its own mono- 
chrome, EGA, or VGA monitors and 
carxls, as well as 40- and 70MB hard disks 
designed to be used with a standard ST- 
506 controller. Our test machine had a 
Mitsubishi EGA card and monitor and a 
moderately well-performing but virtually 
silent 40MB CDC hard disk. MS-DOS 3.3 
comes with the machine; Xenix System V 
is a $595 option. Mitsubishi also includes 
Multisoft Corp.’s Super PC-Kwik disk 
cache, the editor’s choice in PC Maga- 
zine’s recent survey of cache software (see 
‘ ‘Getting the Most Out of Memory ,” Feb- 
ruary 14, 1989, page 157). 

THE NETWORK CONNECTION The 
expansion capabilities of the MP386 make 
it an ideal network server, Mitsubishi evi- 
dently had this possibility in mind because 
it offers an optional intelligent multiport 
(with eight ports) for $995 and a four- 
channel RS-232C controller at the rather 


odd price of $202. For number-crunching, 
Mitsubishi can sell you an 8-MHz 80287 
coprocessor, but you’re better off install- 
ing a 1 6-MHz 80387 , obtainable from oth- 
er suppliers. 

As a network server, the MP386 in- 
cludes some well-thought-out safety fea- 
mres. The rocker-style power switch is re- 
cessed enough to be hard to hit 
accidentally. Similarly, the reset switch on 
the front panel is hidden by a door and can 
be reached only with a pen or a similar 
tool. The same door hides DIP switches 
that let you configure I/O ports, video, and 
memory mapping without taking the top 
off the case. 

The MP386 performed among the bet- 
ter 16-MHz machines, although its extend- 
ed-memory timings were notably slow. 
The computer comes with a standard 32K 
hardware cache that can be doubled in 
size. When doubled, the cache becomes a 
dual-associative design for even greater 
speed. 

Mitsubishi’s manual is exceptionally 
clear and detailed, and the internal compo- 
nents of the computer display outstanding 
workmanship and quality. 1 hope Mitsubi- 
shi may someday decide to manufacture its 
own keyboard instead of supplying a Key 
Tronics Enhanced-style mt^el. It is less 
mushy than most clone keyboards but still 
too soft for comfort. 



FACT 


FILE 


MiLsubKhi MP.tt<6 

Mitsubishi Electronics America Inc. 

991 Knox St, 

Torrance. CA 90502 

(800)556.1234 

(800)441-2345 

lAst Prke: With 1MB RAM. 1 .2MB 5'/4- 
inch floppy disk drive. DOS 3.3. $3,995; 
with 70MB hard disk, monochrome numilor. 
$5,895; with VGA monitor. $6,795; with 
2MB RAM. 40MB harddisk. EGA nKiniior. 
$6,155. 1MB RAM upgrade. $260. 

In Short: Mitsubishi's ba.se system is a solid- 
ly built desktop machine with ten expansion 
slots, ideally suited for use a.s a network sers - 
er. A full range of network and other options, 
plus excellent dixumentation. combine to 
make this an attractive choice for corporate 
and scientific use. 
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Full Spectrurn 


Data 


mmunications 


From the occasional user to the experienced profe^ional, today^ gj. ,j 
PC communications software needs to cover the full spectnirh;;;iJ^;;;“ 

! Pre-programmed access to most popular dial-up information services • "Learn” mode to '; 
create your own log-on sequences • Dialing Directory • Installation and System .. 

Diagnostics • Comprehensive “HELP” system • 100% Crosstalk®^ XVI compatibility^ 7, 

/ Background mode; Start a file transfer and switch to running another ; v 7 ' ^ 
program while MIRROR III handles the transfer behind the scene. ' ■ ^ 


r 


Ultra High-Speed modem support (19,200 bps); or direct ^ 
connect (up to 115,200 bps). 


■ ^ . . . : "'■‘-.■t- ’-Ci'V.v B 

’ll ■-* • J ^ • 'oi v 


' •• .'r ' li'-' *■ ’ ' 


■ ' ■ ' I 

Host system connectivity with terminal emulations including: 

DEC VT 100/220 series, IBM 3101 (with block mode), 

Televideo 925 and Wyse-50. 

File transfer protocols: XMODEM, YMODEM, KERMIT, Crosstalk, Hayes, iy 
CompuServe-B and ACT CommPressor™ (the latest In data compression). 

M I Introducing the most powerful data communications programming language. 
PRISM provides: Form/Menu generation; real, integer, string, and array variables; File I/O ^ 
and the ability to integrate MIRROR III with foreground applications. A script file protection/ ■ 
compression utility is also provided. 


, yra 


Put the power of “Full Spectrum Data Communications” to work for you. 


Order MIRROR III Today! 

To order, Call: 1-800-634-8670 
60-Day Money-back Guarantee 






VISA/ MasterCard /COD. $5.00 for Shipping and Handling ($8.00 for COD orders).' D I STRIBUtiNG cofti / 

Florida residents add 6% sales tax. ■ ' , ' 327 Office PiMa Drive ^ ' ' 

MIRROR HI is for use on IBM and 100% compatibles (including the IBM PS 2) Tallahassee, Florida 3230T 
running MS-DOS 2.0 or higher. • Telephone: (904) 878-8564 ■ ■ 

CrosstalkisaregisterecltrademarkofDCA,lnc./CommPressor'“ is a trademark of ACT. Inc. Fax:(904)877-9763 
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■ 80386 DESKTOP PCs 


Anyone in the maiicet for a 386 with al- 
most limitless expansion, high-quality 
components, and excellent documentation 
should take a long look at the Mitsubishi 
MP386. There are faster machines out 
there, but few that are better built. 

— Edward Mendelson 


NcrCoiip. 

NCRPC916. wi 


Not all clones come from the Far East; the 
NCR PC916 is a case in point. While NCR 
headquarters is in Dayton, Ohio, the ma- 
chine is assembled in West Germany. For 
a big-league base price of $4,495, the Eu- 
ropean assembly line will configure your 
system with a 16-MHz CPU, one floppy 
disk drive, and 2MB of RAM (but no key- 
board or display). That price also buys you 
a machine that, from its distinctive case to 
its passive backplane design, is clearly the 



A passive backplane on the NCR PC916 
hosts one card with the CPU, another 
with memoty. Since there are no 32-bit 
slots, these two cards establish a 32-bit 
data path through a pair of edge-connec- 
tor sockets. A third card houses the flop- 
py/hard disk controller, ports, and a vid- 
eo card. 


product of independent thinking. 

The case offers the standard five half- 
height drive bays, but only two appear to 
be accessible through the front panel. A 
gentle tug at the front bottom ^ge will 
drop down a hinged cover, allowing you 
access to a third half-height device. Tliis 
cover also hides a power switch, a key 
lock, and a volume control for the speaker. 
An attractive smoke-colored plastic dust- 
cover slides over the other two disk bays. 
The case is designed to work in either a 
desktop or upright arrangement. 

Inside, you will find other clever little 
details. Glued to the top of the disk bay 
housing is a plastic tray that contains all the 
screws and rails you need to mount addi- 
tional drives. The PC916 even comes with 
a screwdriver. 

OFF THE BEATEN TRACK The com- 
ponent design is very atypical. The PC916 
uses a passive backplane design that offers 
two 8-bit and six l^bit slots. The CPU re- 



The 80386SX Gets a .Tump Start 

Nearly a year after its debut, this child star of microproces- 
sors is pushing aside the 286 and coming into its own. 


Even before it was announced on June 20 
of last year, Intel Corp.’s 16-MHz 
80386SX microprocessor was causing a 
stir in the industry. And when Compaq 
Computer Corp. introduced its small- 
footprint 386S engineered around the 
80386SX last July, we heralded Com- 
paq’s continued innovation and leader- 
ship in the 386 maiket. (See “Compaq’s 
Deslq)ro 386S: Less Is More,’’ PC Mag- 
azine, August 1988.) 

But there still seems to be a lot of con- 
fusion about what the 80386SX is and 
what it isn’t, and why you should buy a 
386SX-based machine as opposed to a 
fast 286-based machine or a fiill-fledged 
386. Here’s some help. 

MEMORY ARCHITECTURE What 
makes the 80386SX microprocessor so 
interesting? The 386SX is a hybrid of the 
386 and 286: it uses 32-bit internal pro- 
cessing, as does the 386, but operates 


with a 16-bit external data bus, like the 
286. In processing power and instruction 
set, the 386SX is the equivalent of the 
386. And like the 386, it offers a 4-giga- 
byte address space. 

Another trait the 386SX has in com- 
mon with the 386 is its support of virtual 
86 mode; this allows ha^ware support 
for simulating multiple 8086-type CPUs 
within one PC. The result: you can take 
advantage of multitasking software like 
DESQview 386, Microsoft Windows! 
386, and VMI386, which let you run your 
applications concurrently. 

What, however, is Ae advantage of 
decreasing 386 power by operating with 
a 16- rather than a 32-bit external data 
bus? A 16-bit data and memory path al- 
lows the 386SX chip to operate in an AT- 
class machine — compatible with all AT- 
class peripherals and expansion cards. 
The total cost of producing such a ma- 
chine is similar to that of a fast 286, as 
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opposed to the faster but ordinarily prici- 
er 386. 

Unfortunately, there’s no easy up- 
grade: it’s tougher than just purchasing a 
386SX chip and plugging it into your 
AT’s 286 microprocesstH' socket. Diffw- 
ent in size and construction from any type 
of 286 chip, the 386SX is manufacture 
using a new type of packaging designed 
strictly for surface mounting — the 1(X)- 
pin Plastic Quad Flatpack. 

Several manufacturers. Cumulus 
Corp. ((216) 464-2211) and Aox ((617) 
890-4402) among them, plan to release 
386SX adapter cards that will plug into a 
286 socket. Since the 80286 can be pack- 
aged in several ways, be sure the type of 
board you choose will plug into the 286 
socket on your AT’s motherboard. 

THE MIDRANGE Intel claims that 
the demand for the 386SX chip has been 
the greatest of any processor within the 



sides on one card and the memory on a 
companion card. These two cards establish 
a 32-bit data path through a pair of edge 
connector sockets that stick to the bottom 
of the chassis via two stand-off posts with 
double-faced tape on their bases. (The tape 
covering was still in place on the evalua- 
tion model, making it impossible for the 
posts to stay put. NCR said this was an ac- 
cident and not standard on all the machines 
it ships.) 

A third card, called the Personality 
Board, serves as the floppy/hard disk con- 
troller. It also carries a daughtercard video 
adapter that uses Paradise VGA chips. The 
same card holds the parallel and serial 
ports. 

There is an inherent problem with this 
design. The NCR format means that you 
will have to rely on the company to fulfill 
your CPU and memory expansion needs. 
And while you could replace the standard 
Personality Board with separate cards, 
you’ll have to give up precious slot space. 



NCRPC916 

NCRCorp. 

1601 S. Main St. 

Dayton, OH 45479 ^ 

(800)544-3333 

(513)445-5000 

List Price: With 2MB RAM, 1 .2MB SV*- 
incb floppy disk drive, $4,495; with 70MB 
hard di^, monochrome monitor, DOS 3.3, i 
$6,690; with VGA monochiome monitor, 
$6,949; with VGA color monitor, $7,194. 
2MB RAM upgrade, $1,550; 60)^ tape 
backup, $1,995. ; 

In Sh^liie NCR PC916 offers an unusual '■ 
design with better-than-average perfotmance 1 
for a 16-MHz machine. Unfortunately, 1 

flawed documentation and bungled details, in I 
addition to its relatively hi^ price, make it a I 
le$s-q^)ealing value than othn 386 machines B 
in its class. Unreliability may also be a ptob- 8 
lem. 
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The PC916 does have some other prob- 
lems. The speed-changing program does 
not work as described. You get a diagnos- 
tic disk, but you are required to copy it be- 
fore it will run. You can’t simply copy it to 
your hard disk, either; you must do the 
floppy shuffle on the one drive that comes 
standard. 

The disk-based help system is a good 
idea, but the programmed colors are such 
that you cannot read any of the screens on 
the monochrome display that NCR sup- 
plied with the $6,949 evaluation unit. 
There is no documentation that explains 
how to change the colors. 

Worst of all, we encountered reliability 
problems. The first system we were sent 
simply would not woik, while the second 
unit was cursed with hard disk troubles. 
The problem was solved when NCR sent 
us a replacement hard disk. 

The machine turned in better-than-av- 
erage CPU and memory times on the PC 
Labs benchmark tests. The replacement 





Comparative Pricing: 
A 386 Family jPortrait 


As prices of 80386SX-based computers dip closer to those of their 80286-based brethren, the 
number of reasons for stopping short inevitably grow fewer. This table shows back-to-back the 
prices of comparable machine configurations offered by companies now shipping 386SX-based "A ^ 
machines. Because the basic configurations vary from one company to another, it is not possible 
to directly compare 386SX prices. (Note; Advanced Logic Research prices include VGA graphics ^ : p}ig|- 3 })jg {q complete mid-level 

and the 82385 cache controller: NCR Corp.’s include VGA graphics and a 44MB hard disk; Zeos^ ^ j u- u j ^ i »• 

Intemational’s indudeHerculesgraphics, a monochrome monitor, and a 32MB hard disk drive.) 8IK1 tUgn-end miClX^)rocesS(M' solutions 

within the 80386 product line. This solu- 




^jAMD have been gaining a firm foothold 
^ in the middle tier of computing power. 
So by offering mcne than die speed of 
these fast 80286 chips, die 80386SX is 
Intel’s attenqit to reclaim the midrange 
maricet diat has begun to creep away. 

* By addmg an entry-level 386 proces- 
sor to the Intel 386 family, the chip sup- 




80286 
(16/20 MHa) 


80386SX 

(16MHa) 


(leaoMtfe): 


f 

' Odb^iaqCorafeiiliirCpir^ 

: Computer PNxMMfjlaR^f - 

i jCvatex SyaMiMt 



$1,195(20) 
$2,599/$3.099 
$2,065 (20) 


$2,89$^-.' 

$1,595 

$3,599-^:. 

$1,295 
$2S99 
$2,145 


N/A 
N/A 
$^1ft3(alf) 


$3,395 

$5,195 

$1,895 


$3,899(1^ 

$4;895'^| 

, .,*;$is.64fr;(i6)' 
$g,49S(16) 


;-^n would downgr^ the 286 to die 
; Jower tier of processing power, the niche 
cmrendy occiqiied by tlw 8088. 


$3,799 (20) 
$1,995(16)-.* 
$5,199 (20):;» 

..$4,995 (S!Q :^ 


not make a 1 


first 6 months of its launch period — five 
times more 386SX chipis were shii^ied 
than 386 chips, ten times iiK»e than 286 
chips. In fact, Intel now devotes two fa- 
cilities to (Koduction of the 386SX chip 
and claims to supply over 100 computer 


manufacturers with the chips. ■ 

Intel’s strategy in introducmg the 
80386SX seems to be to retain its Irader- 
ship role in the microprocessor market. 
Machines engineered around fast 80286^ 
chips from competitors Harris Corp. and 


Despite this strategy, 
^til the close of 1988 few 386SX-based 
bines had ^qieared in the market- 
ace, and sales of those had proved 
3wer dian anticipated. The ma^et for 
386SX-based machines, in other words, 
was languishing radier than booming. 
Some industry analysts were already 
viewing diese machines as white ele- 
phants — doomed to be a short ch^ter in 
PC histCHy, as was another hybrid ma- 
chine, die IBM XT-286. 

But in February, Intel announced it 

(continues) 
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■ 80386 DESKTOP PCs 


CDC 70MB hard disk showed fairly typi- 
cal performance for this class of machine. 

Even if the PC916 had exhibited thor- 
oughbred performance, it would still be a 
questionable choice. Its 16-MHz speed is 
relatively tame in the current marketplace, 
while its price places it among the top play- 
ers in the industry. Unless your company 
demands that you do one-stop shopping 
with NCR, look elsewhere. — Alfred Poor 


Nec Information Systems Inc. 

NEC POWERMATE 
386/20 

NEC often waits for markets to mature or 
open wide before it enters the fray; when it 
does elbow its way in, it is usually with a 
substantial product. Such is the case with 
the PowerMate 386/20, the desktop 386- 
based model in NEC Information Sys- 



"The f^386SX GetsaJumpStart" (coniinued) 

would soon drop the price of the 1 6-MHz 
80386SX chip to $89 (in quantities of 
1,(XX)) in its second quarter — from an 
original price of $ 1 65 — to enable the 
386SX to compete more effectively with 
fast 286s. In the same quantities, Intel’s 
I2‘/2 -MHz 80286 costs $40; Harris sells 
its 16-MHz 80286 chip for $75 and its 
20-MHz 80286 for $100. (Although Intel 
also plans to cut 80386 microprocessor 
prices, the price of the 80386SX should 
remain closer to that of an 80286.) 

In the weeks since Intel announced its 
intentions, several manufacturers of 
386SX-based computers, including 
Compaq, have dropped the prices of their 
386SX-based machines, which are now 
more in line with 286 prices. Overall, the 
trend is to price 386SX-based machines 
within a few hundred dollars of high-end 
286-based models rather than closer to 
high-end 386-based offerings. And in the 
case of Zeos International, a 386SX- 
based machine is priced lower than a 12- 
MHz286. 



The NEC PowerMate 386/20 is a practi- 
cally homegrown machine. Not only does 
the system sport a proprietary mother- 
board, but the evaluation unit includes 
NEC’s 155MB hard drive, its responsive 
101 -key Enhanced keyboard, and the 
field-leading MultiSync II monitor. 


WHY BUY? So why should you 
choose a 386SX machine over a 286? 

■ Faster performance. In clock speed 
alone, the 80386SX is faster than a 12- 
MHz 80286. Although we haven’t put 
every new 386SX-based machine 
through the complete battery of PC Labs 
benchmark tests, initial results for the 
five 386SX-based machines we tested, 
from Everex Systems, Zeos Internation- 
al, NCR Corp., Compaq, and NEC In- 
formation Systems, compare favorably 
with those of 16-MHz 386 machines re- 
viewed. Our tests of the Everex and Zeos 
models also compare favorably with the 
20-MHz 286 machines reviewed in “The 
80286: Unsafe at Higher Speeds?” (PC 
Magazine, December 27, 1988). 

■ Unix and Xenix. Although you can 
run Unix or Xenix on a 286, you’ll notice 
a drastic improvement in performance 
with a 386SX. 

■ Multitasking. You don’t have to wait 
for your favorite applications to be re- 
written for OS/2 to enjoy the benefits of 
multitasking. Microsoft Windowsf386, 
DESQview 386, and VMI386 are among 
several multitasking environments you 
can run with a 386SX-based machine. 


terns’ newly released line of 386-based 
computers. That line also includes an 
80386SX desktop machine (see the side- 
bar “The 80386SX Gets a Jump Start”), a 
lunchbox-size 386SX-based unit, and the 
BusinessMate 20-MHz 386 tower config- 
uration, intended primarily as a Unix 
multiuser, multitasking system. 

The PowerMate 386/20 is a straight 20- 
MHz machine; for a base price of $4,695, 
you get 2MB of 32-bit RAM on a memory 
board, either a 1.2MB or 1.44MB floppy 
disk drive, and one parallel and two serial 
ports. The keyboard is NEC’s own 101- 
key Enhanced-style, with a very nice re- 
sponse. In fact, NEC also makes its own 
motherboard and uses many of its own 
chips, although the ROM BIOS is from 
Phoenix. 

For $7,395, you can get an alternative 
base system that differs only in that it uses 
a memory board with 8MB of 32-bit 
RAM. The amount of base memory on this 
machine makes it more suitable for OS/2 


You can’t use them with a 286. 

■ 386 applications and compilers. 
Several popular applications have been 
rewritten to use 32-bit instructions, in- 
cluding Paradox 386 and Q&AI386. 
Thirty-two-bit versions of FORTRAN, 
C, and COBOL compilers make a pro- 
grammer’s life easier as well. 

■ Price. With list prices for some 
386SX-based machines lower than the 
prices of 12-MHz 286 machines, and 
with 386SX chips growing even more 
plentiful, why lock yourself out of 386 
processing power and features? 

If you look at the 386SX chip as an 
enhanced 80286 rather than a crippled 
80386, the 386SX market is still an 
emerging one that’s poised to take over 
the midrange of computing power. As of 
this writing, at least ten machines had ap- 
p)eared in the maiketplace over the past 
few months, with at least five more ready 
to ship within a month. 

While there are good reasons to buy a 
386SX computer instead of a 286, a low- 
er price tag is the only reason to pick a 
386SX over a 386. As the prices of 386 
machines fall, 386SX prices will have to 
follow. — Catherine D. Miller 
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The Network 
Hardware Solution. 


Famous CORE Reliability. CORE file 
servers, workstations, subsystems and periph- 
erals give you the reliability needed to protect 
your network investment. 

Powerful File Servers. The ATomizer 
386/20 and 386/25 floor-standing tile servers 
provide mini-computer performance with 
five full-height or ten half-height drive slots 
and up to 2,8 gigabytes of capacity. 



The ATomizer 386/20 desktop tile server (not 
shown) provides up to 1,4 gigabytes of 
capacity. All offer uncompromised growth 
capability 

High-Performance Workstations. 

Complete your network configuration with 
ATomizer 286/12 full-size and small footprint 
workstations. Both increase user product- 
ivity with fast system performance and 
high-speed network throughput. 

High-Capacity Peripherals. 

CORE 90 to 700MB, 9 to 16ms disk 
drives, high-speed 10 or 15MHz coh- 
trollers and external LAN subsystems 
let you upgrade a system to a file 
server without sacrificing perform- 
ance. Protect your valuable data 
with COREtape backup units. 

Compatible with such operating 
as Novell. Star LAN and Xom. 
as industry-standard cabling, cards 
other network components. 

Contact your nearest dealer or CORE repre- 
sentative today. 

Northeast Region: Southern Region: 

203/357-1339 407/997-6055 




Products listed are registered trade marlis 
of dteir respected manufacturers 
CORE. ATomizer and COREtape 
are regisiered trademarks 
of CORE International. Inc 


Central Region: Western Region: 

312/439-0511 213/312-8130 


International Sales: 

407/997-6044 FAX: 407/997-6009 

Distribution through GBC Distributors, Gates, 
Graydon Sherman, Ingram, MICRO D-TPD 
and Vitronix. In Canada, contact 
Markham International. 



CORE 

INTERNATIONAL 
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Wherever 
Word Processing 
is Done... 

XyWrite III Plus 

No matter where you sit in the organiza- 
tion, XyWrite III Plus should be there. 

Novice to Professional Everyone 
can use XyWrite New hires and temporary 
staff go to work immediately with A La 
Cane menus. Mote seasoned personnel use 
simple, logical commands to speed up 
production. The dual interface reduces 
the learning curve and makes training 
a snap! 

Memo to Annual Report Regardless 
of what you’re working on, XyWrite 
boosts productivity and inspires creativity, 
Fonnatting control is so complete that 
handsome output is guaranteol, whether 
you use XyWrite on its own or with a 
p:^ layout package such as PageMaker 
or \fentura. 

As It Is or As You Like It Use 

XyWrite right out of the box or customize 
it for yourself, your workgroup, or your 
company. XyWrite can easily be tailored 
to automate word processing tasks or 
reinforce company standards. 

For mote information on how your 
organization can benefit from 
X^rite III Plus, contact 
the sales department at 
508-671-0888 ext. 88. 



4^XYQUEST 

XYQUEST.Inc 

44 Manning Road, Bitlerica, MA 01821 
(508)67I-0mexl. 88. 

Rij^Maker and veniuia ire indenurks of Aldus Coip. 
and Xerox Corp respeaively. 
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and Unix applications than the $4,695 
model would be. While DOS comes sUind- 
ard with both NEC PowerMate configura- 
tions, you can get OS/2 1.0 for $325 or 
SCO Xenix for $695. 

System memory is composed of 80- 
nanosecond DRAM chips running with 
zero wait states and four-way memory in- 
terleaving. Automatic RAM shadowing of 
both video and ROM BIOS is available, 
but cache memory is not. Accordingly, the 
PowerMate 386/20 did not do as well in 
our benchmark tests as the systems with 
cache RAM did, although it proved itself 
to be a solid midlevel performer. 

MORE MEMORY FOR THE MONEY 

In the $7,395 unit, system RAM can be ex- 
panded to 1 6MB of 32-bit chips by adding 
a competitively priced ($4,000) SMB 
board that plugs into the standard memory 
card. Those with conservative memory 
needs who opt for the 2MB configured 
system can buy an $1,100 add-on board 
with room for an additional 2MB of RAM. 
The PowerMate 386/20 has ample 

For solid 
machines from a 
company with 
plenty of 
resources, you 
can’t do much 
better than NEC. 


nxrm for expansion. It can handle up to 
five storage devices and has a 237-watt 
power supply with five separate connec- 
tors. Besides the single 32-bit expansion 
slot u.sed for the memory card, you get two 
8-bit and five 16-bit slots. Slot space is 
conserved by building the parallel and seri- 
al ports and floppy disk drive controller 
right into the motherboard. Filling up the 
empty slots shouldn't cause problems: the 
expansion bus runs at a rock -solid 8-MHz, 



FACT 


FILE 


.NEC PowerMate 386/20 
NEC lnft>rnialion Systems Inc. 

1414 Massachusetts Ave. 

BoxNwugh. MA01719 
{508)264-K(KK) 

I.Lst Price; With 2MB RAM. 1 .2MB 5'/.- 
inch or 1 .44MB .^'/y-jneh (loppy disk drive. 
S4.6y5; with 42MB harddisk, VGA moni- 
tor. DOS 3.3. $7,24(); with SMB RAM. 

1 5.SM B hard disk . S03S7-2() coprocesMir. 
16-hii NEC VGA card and MuiliSync II 
nK»nitw. $12,735. 2MB RAM upgrade. 

SI . ]()(): 40MB tape backup, Sf)95. 

In Short: The PowerMate .386/20 is a vdid 
2(^MHi' machine for a power-user wiKksta- 
lion or a small neiwi>rk file server. NEC is a 
reputable brand name w iih an established ser- 
vice and dealer system. 
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ensuring compatibility with older interface 
cards. 

The Western Digital ESDI hard disk 
controller on the test configuration man- 
aged a NEC 1 55MB hard disk, with access 
times under 18 milliseconds. The test con- 
figuration also came with the SMB memo- 
ry board, a fairly expensive 80387-20 
math coprocessor, and an excellent combi- 
nation of the 16-bit NEC VGA card and 
the field-leading NEC MultiSync II moni- 
tor, all for a hefty $12,735 list price. No 
need to lose heart, though — NEC's com- 
puters are sold only through dealers and 
are often discounted heavily off the list 
price. 

NEC support and service is also avail- 
able exclusively through its dealer network 
and authorized NEC Service Centers, 
which are located throughout the country. 
The service centers are an especially fine 
option to have when your dealer is unable 
to help you. 

NEC is a huge company with lots of re- 
sources to back up its products. While the 
PowerMate 386/20 isn't the fastest, lea.st 
expensive, or most technologically inno- 
vative 386 that we reviewed, it is a solid 
machine with the right ingredients and 
enough options to make it effective as a 
power-user workstation or a small network 
file server. You could do a whole lot worse 
than going with NEC, but you can't do 
much better. — Bruce Brown 
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PC Resource Magazine, “ZEOS . . . provides quality comparable 
with IBM or Qmpaq and does so for about 70% of the price. 

Personal Computing, “ZEOS ... is the best v^ue we’ve come 
across ... its performance is right up there with the slickest, 
most expensive PCs you can buy.” 

PC Magazine, “Don’t pass up the ZEOS . . . solid construction, 
flexible design and escape- velocity performance make it a top 
flight choice.” 

InfoWorld, “We find the ZEOS 386 an excellent value. Speed; 
Excellent. Compatibility; Excellent. Value; Excellent.” 

PC Magazine Editors Choice, “The ZEOS 386 blows away 
every other computer. . . a smart choice.” 


The Choice is Clear. 

IBM ts;in-KisundtnHleniarkn(IBMCorp.*nui.m,C<>miK«i isan'Risten-d trademark of Compaq ContiniU-r 
Conximlion. ZEOSisa agisten-d innlfniark of ZEOS Intematwinal. l.td. 




386 Systems 
of Choice 


eement. 
'est’386 

systems in America. 

The words on the preceding page 
are not ours. ThCT are exprt assess- 
ments of the ZEOS commitment to 
provide you with the very best ’386 
systems you can buy. 

Simili praises are echoed by 
other reviewers around the wond. 
And by our customers. They reflect 
our absolute commitment. To qual- 
ity. To performance. To reliability 
and support. Quite 
simply to Vabie. 

In a// areas, ZEOS 
’386 machines are top 
performers. Wth un- 
compromising atten- 
tion to detail and quality throu^out. 

Take our guarantee for instance. 
It’s not just a “compatibility” guar- 
antee, but a 30 day Full Renmd Sat- 
isfaction Guarantee, no questions 
asked. And that’s backed up by our 
One Full Year Limited Warranty. 
ThOT there’s Technical Support. 

irtisnot 
even days 

a week. 

But few people need call. Be- 
cause ZEC 
components, 

manufactured right in our own fac- 
tory. Consider the little things. Like 
true high speed serial ports. Or our 
use of genuine Hercules' brand 
gra{Ms cards for monochrome sys- 
tems. Then consider the big thin^. 

Like quality ultra-hi A perfor- 
mance motherboards (feigned for 

„ , your present future nefe.Haid 

February 28, 1989 drives from reputable manu- 

facturers, brand names that you know. Even floppy drives; only 
Teac' will do. 

Selection too. As PC Magazine said, “more options than even 
the most oonfiguration-hungry-hound could possMy need.” Have 
what you want. Nothing more, nothing less. Your system will 
be built to your exact specifications. Tnen fully burned in and 
tested ri^t in our own labs. 

These are the reasons ZEOS is the choice of so many editors. 
These are the reasons ZEOS is ycwr best choice. So pici out your 
dream machine and order it now with confidence. Your choice 
of ZEOS quality and performance is, in a vrord, Gmranteed. 
Order now by cikling 800423-5891. 


. T 
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Leasing Programs are available. All prices and spedfications are subject to change without notice. Please 
call for current pricing and warranty details. COD oiders may require an advance deposit PS/2 and AT are 
registered trademarks of IBM Corporation. Deskproisa registered trademark of C^paq Computer 
Corporation. ZEOS is a pubtidy traded company; MPLS/St. f^ul Local OTC. c I969ZEOS InremaiionaL Ltd. 






PeHormance Comparisons using PC labs Benchmark Series Release 4; 



NOP 

80386 

Instruction 

Mix 

Floating 

Poifrt 

Colculotion 

Conventional 

Memory 

ZEOS 386/20 Detlrtop 

1.66 

2,87 

1082 

0.38 

ZEOS 386/16 DMktop 

2.10 

3.58 

13,62 

■ ‘0*58 ' 

IBM PS/2 Model 70-E61 

2.09 

4.11 

16 14 

077 

Compoq Oeikpro 386/ 16 

2.09 

4 12 

158 47 

075 



Performance Comparisons using PC Labs Benchmark Series Release 4: 

803B6 Flooling 

Inttrucfion Point Conventtonol 

NOP Mix Colculotion Memory 


ZEOS 386/33 Vertical 

1.01 

1.70 

6.32 

0.25 

ZEOS 386/25 Vertical ' 

1 sT 

2 20 

8.35 

’"*'’“'0.30 

IBM PS/2 Model 70-A21 

1.34 

228 

8.35 

0.28 

Compaq Deskpro 386^25 

1 35 

238 

8,55 

0,39 


Complete ZEOS 
20MHz’386 
Desktop System. 
80MB SCSI Drive! 

Only$2995jOO 

I6MHz systems also available! 

The new desktop standard. 

Featuring our 64K CACHE (tunce 
that of most competitors) providing 
Zero-Wait State perfirrmance 
vastly superior to page/ interleave 
memory schemes. Incredible value. 

■ High speed Zero-Wait 64K 
SRAM CACHE. 

■ Genuine 32-bit Intel 80386-16 
orZOMHzCPU. 

■ IMB of Zero-Wait DRAM 
Expandable to 16MB. 

■ Ultra high speed Hard/ Floppy 
SCSI controller. 


■ ScreamingSDMB, 28ms 
Seagate SCSI Hard Drive, 
1.2MB floppy drive. 

■ Genuine Hercules* brand 
graphics card. High-Res Amber 
Display with Tilt/ Swivel Base. 

■ 101 Key ZEOS Tactile/Click 
keyboard. 

• High speed Serial and Parallel 

■ 1-32, 5-16 and 2-8 bit slots. 

• 80387 support. 

■ ZEOS 5-bay case with security 
lock and LED indicators. 

Complete ZEOS 
16MHz’386 
Only $2^9500 

The same top quality ZEOS 
system above but at 16MHz, fea- 
turing a Fast Seagate 32MB 138R 
Hard Drive. Editors Choice! 


Options GeDoiK/.ItKludir^ our Genuine Hercules 14" VGA system, 
add only $595. Plus an incredible selection of Hard Drives, Tape 
Back-ups and more. Virtually any add-on you could want. Call now 
Toll Free for details 800-423-5891. 


Complete 25MHz 
*386 Vertical System. 
80MB SCSI Drive! 

Only $399500 

33MHz also available now! 
ZEOS25MH2aml33MHz803S6 
^tems are the fastest, most ad- 
vanced available arrywhere. Review 
after review, these ZEOS systems 
are selected as the best price/ 
perfimnance buys. 

■ High speed Zero-Wait 25/ 15ns 
64K SRAM CACHE. 

■ 128K CACHE optional. 

■ Genuine 32bit Intel 80386-25 
or33MHzCPU. 


■ iMBof Zero-Wait 32-bit DRAM 
expandable to 8MB on board 
plus 16MB 32-bit expansion 
f24MB total). 

■ Ultra high speed Hard/ Floppy 
SCSI controller. 

■ Genuine Hercules* brand 
graphics card. High-Res Amber 
Display with Tilt/ Swivel Base. 

■ 101 ZEOS Tactile/Click 
keyboard. 

■ High Speed Serial and Parallel 
Ports. 

■ 1-32, 6-16 and 1-8 bit slots. 

■ 80387 & Weitek support. 

■ Heavy Duty 6-bay Vertical Case. 

For Desktop configurations 

deduct $1^. 


■ Lightning Fast 80MB. 28ms 
SCSI Seagate Hard Drive. 
1.2MB FDD. 

Order Now Toll Free 

800-423-5891 

FAX Orders Dial; 612-633-2310 
in Minnesota Call: 612-633-4591 
MasterCard, VISA and (TOD 
Open days, evenings and weekends 
Se habla Fspariol. 
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NoRTHGATE CoMPlTER SYSTEMS 

NORTHGAT6 
ELEGANCE 386/20 
NORTHGATE 
ELEGANCE 386/25 


Northgate Computer Systems’ Elegance 
386/25 tower model and the desktop Ele- 
gance 386/20 represent two real values in 
the 386 market. The base prices of $3,399 
for the 20-MHz system and $3,999 for the 
25-MHz unit are reasonable, considering 
that they include the AMI BIOS, EKDS, 
1MB RAM, two floppy disk drives, one 
parallel and two seti^ ports, a hard disk, 
and a monographics monitor and Hercules 
card. In addition, the two systems offer 
top-flight performance. 

Both machines arrived with preformat- 
ted hard disks containing DOS and a uhli- 
ties subdirectory. Among the utilities is a 
hypertext-like program that gives you on- 
line help about DOS, the included utilities, 
and the system itself. Call up the program, 
and a quick jab at the arrow keys for topic 
selection gives you a concise rundown on 
the hows and whys of what you'd like to do 
(even experienced users can forget the 
cryptic options needed to format a 720K 
disk in a 1 .44MB drive). The Super PC- 
Kwik disk-manager software and caching 
software, as well as the VOpi disk optimiz- 
er, are also preconftgured and are installed 
on the system. 

Each machine is also equipped with 
Northgate’s Omni Key 102 keyboard with 
audible mechanical fe^back. It’s a gem of 


no uncertain value, being somewhat less 
harsh than an IBM keyboard but more re- 
sistant than the Jell-o-Iike keyboards that 
arrived with many of the other machines 
reviewed in this issue. 

ElfGANCE 386/25 The flagship of the 
Northgate line is the Elegance 386/25. Our 
evaluation unit included a deluxe tower, a 
$975 option (with ten half-height drive 
bays, a 250-watt power supply with dual 
variable-speed fans controlled by a therm- 
istor inside the case, and a level to ensure 
that the 386/25 sits foursquare on the floor) 
that has ftnally put to rest my fears that 
towers are too easy to tip over. 

We tested the durability (accidentally, 
of course) by dropping the 386/25 off a 
table. An electrical power strip was 
squashed, the tower was dented, but the 
computer itself needed only a pass with 
CHIWSK (it was powered but not running 
when it fell) to jump back to life. 

One important aspect is the read/write- 
back cache system included with the pro- 
prietary motherboard. This is supplied in 
place of the somewhat exotic page-mode 
memory addressing found on many 386s, 
and Northgate claints a hit rate greater than 
85 percent for its system. Keep in mind 
that the best results occur with the largest 
cache and that the test unit was topped off 
at 256K. 

The $1 1 ,394 test system also came 
equipped with 4MB of RAM (a maximum 
16MB of 32-bit memory can be split be- 
tween the system and memory board) and 
a gigantic 600MB SCSI hard disk. 



The Northgate Elegance 
386/25 deluxe tower and 
386/20 system are each 
equipped with the compa- 
ny's Omni Key/1 02, a prop- 
erly resistant keyboard. 
Each also offers read/write 
cache memory — 2S6K in 
Itie 25-MHz, 64K in the 20- 
MHz — on the proprietary 
motherboard. 
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Northgate Computer Systems 
13895 Industrial Park Blvd.. #110 
Plymouth. MN 55441 
(612)553-0111 

(612)553-0631 



Northgate Elegance 386/20 
Lisi Prke: With IMB RAM, 68MB hard 
disk. 1.2MB 5'/4-inch and 1.44MB 3’/2-inch 
floppy disk drives, monochrome monitw. 
DOS 3.3, $3,399; with VGA monitor. 
$4,024; with 140MB hard disk. $5,094, 

1 MB RAM upgrade. $490; 300MB hard 
disk. $2,600. 
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Northgate Elegance 386/25 


List Price: With 1MB RAM. 68MB hard 
disk, i .2MB 5'/4-inch and 1 .44MB 3'/2-inch 


floppy disk drives, monocluome monitor. 
DOS 3.3. $3,999; with VGA monitor. 
$4,624; with 4MB RAM. 6()0MB hard disk. 
$11,394. 1MB RAM upgrade. $490. 
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In Short: The speed of these systems, com- 
bined with their high-quality components and 
documentation, merits any<Mie*s consider- 
ation. The benchmark lest results tell the real 
story of these quality 386s. though their re- 
freshing warranty policy and other thoughtful 
mea.sures help. too. 


ELEGANCE 386/20 The drop in speed 
from the 25-MHz unit to the slower 20- 
MHz Elegance 386/20 was quite a bit more 
noticeable than I thought it would be. After 
the excesses of the Elegance 386/25, the 
low-end test 20-MHz system, with 2MB 
of memory, 64K of read/write-back cache, 
and a measly 80MB hard disk, felt almost 
boring. It is the benchmark test results that 
tell the teal stoty, though. As with the 
386/25, the FCC Class B-rated Elegance 
386/20 surfaced second from the top with- 
out resoiting to over-oscillated processors 
or any other feats of artful dodging. 

The price of the tested system is right, 
too. Even when equipped with the same 
top-of-the-line VGA system as the 386/25, 
the tested system still costs a palatable 
$5,300. 

Two 32-bit slots sit on the motherboard 
(along with six 16-bit), but with system 
board RAM capacity at SMB, expansion 
RAM card capacity at SMB and a total sys- 
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I’M WELL 
CONNECTED. 



□ 150 Megabytes 

□ Internal Cassette 

□ Compatible with 
PC, XT, and ATs 
and PS/2 Models 
50, 60, 70, and 80 

D Fast 6.6 MB/ min 
backup 

□ Easy to use — 
Award Winning 
Software 

□ Novell Approved 

□ XENIX Compatible 

□ One Year Warranty 


AND I CAN BACK IT UP. 


It’s finally complete. I now have all of our PC 
workstations integrated into five operating 
department LANs. A lot of vital information 
is flowing through these networks every day. 
Information my company can’t afford to lose! 
Tliat’s why I’ve put a MaynStream 150 cassette 
backup from Maynard Electronics in each of 
my supervisor stations. 

With a mixture of Compaq’s and PS/2’s it was 
important to find a compatible, high perfor- 
mance, internal tape backup system that would 
fit into all of my supervisors’ workstations. It 
turned out that MaynStream is the only 150 
megabyte, high performance drive in the market 
that fits into both a 3'/2 inch AND a 514 inch 
bay. And the MaynStream 150 cassette is 3 
times faster than any other internal 3 'A" form 
factor product. The MaynStream 150 has all 


of the features we’ve grown to expect around 
here. It’s fast, easy to use, and it’s compatible 
with our other MaynStream products. 

Now, I’m well connected, and I can back 
it up. Can you? 



460 E. Semoran Blvd.. Casselberry, FL 32707 407/331-6402 
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tern capacity of 16MB of 32-bit memory,! 
honestly couldn't imagine what to do with 
the extra 32-bit crevasse. 

ADDED APPEAL Other extras add to 
the appeal of both machines. Each came 
equipped with enough manuals and pam- 
phlets to start your own reference library. 
The documentation that originates from 
Northgate is clearly illustrated and written 
in simple language. 

Common to both computers is North- 
gate’s warranty policy, which has some 
surprising terms. If a part breaks within 1 
year of purchase, Northgate will ship out a 
replacement to you overnight (at its own 
expense) without your first needing to ship 
the defective unit back. The company is 
also currently negotiating an optional on- 
site service relationship with Sotbus Sys- 
tems. 

When it comes down to it, the speed of 
these systems, combined with high-quality 
components and documentation, would 
certainly earn them a place in my home, 
not to mention my office. — BUI O’Brien 


OiivEniUsA 

OLIVETTI M380/XP1 

Who says computers have to look boring? 
The gray-toned case of the Olivetti 
M380/XP1 defies such notions with a look 
reminiscent of European designer fash- 
ions. Olivetti has even attracted AT&T, 
whose less-ornamental computers are 
made by the Italian-based company. 

Behind the pretty face, however, lies a 
20-MHz computer that has a tough time 
living up to the promise of its outer appear- 
ance. For a base price of $6,995 — no small 
change — you get I MB RAM, an 80MB 
hard disk from Magnetic Peripherals, a 
1 .2MB floppy disk drive, and one parallel 
and one serial port. Our tested configura- 
tion included Olivetti’s own VGA monitor 
with a 1 6-bit Paradise adapter card and an 
extra megabyte of RAM for a total list 
price of $8,579. 

HIDDEN SWITCHES At the bottom 
front of Olivetti’s 7V4-inch-high case lies a 
tiny, nearly invisible power-on switch. 
Beside it is an equally camouflaged reset 


button, a volume-control dial, a hard disk 
activity indicator, and a lock. 

Olivetti’s keyboard (it matches the 
case, of course) is well constructed and of- 
fers a firm touch. There’s one problem, 
though: If you’re short on desk space and 
need to push the keyboard against the com- 
puter, you’ll find you’ve lost easy access 
to your power-on and reset switches. Also, 
the monitor plug doesn’t fit into the com- 
puter’s intended ouUet. 

Getting to the heart of the FCC Class 
B-certified M380/XP1 is another tricky 
matter. To overcome the limitations of the 
machine’s small-footprint design, Olivetti 
has positioned its motherboard underneath 
the board housing the expansion slots, face 
down. 

A 32-bit connector links the mother- 
board with the rest of the system. To get at 
the processor, Olivetti’s BIOS, or the TTL 
chip set, you must turn the unit upside 
down and remove the bottom panel. 

Three half-height drive bays, a 230- 
watt Alitec power supply with three con- 
nectors, and two 8-bit, two l6-bit, and 
three 32-bit expansion slots also lie within 
the attractive casing. Each 32-bit slot can 
hold a memory board fitting as much as 
16MB, using l-megabit SIMMs. (Our test 
system used 256-kilobit DRAM chips mn- 
ning at l(X) nanoseconds.) 

One caveat: If you’re planning to ran 
AT-compatible boards in the M380/XP1, 
you may hit trouble. This machine’s bus 


FACT FILE 

OlivetU M380/XP1 
Olivetti USA 
765 U S. Hwy.202 
Si>mervil!e, NJ 08876 
(201)526-8200 

I.Lst Price: With IMB RAM. 8()MB hard 
disk. 1 .2MB S'A-inch floppy disk drive. 
S6.W5; with nHintK'hrome monitor. DOS 
3.3. S7.360: with VGA color monitor. 

S7.880; with 2MB RAM. S8.579. IMB 
RAM upgrade. $699; 60MB tape backup. 

SI. 237. 

In Short: The Olivetti machine has a tough 
time living up to the pmmise of its designer- 
quality ca.sing. Its Western Digital hard disk 
contndler helped it to shine in some tests, but 
(he machine proved disappointing in others. 

CiFIClEeWONREADERSERViCECARO 




The Olivetti M380/XP1 , with its deiwra- 
tive pattern am) gray-toned case, sports 
real European flair. The outer trappings 
are marred by inetticient construction: 
the motherboard is placed facedown be- 
neath the board holding the expansion 
slots. 


speed is 1 0 MHz rather than a comfortable 
8 MHz and may stymie an older board. 

SPEED VS. SLUGGISHNESS The Oli- 
vetti’s Western Digital ST-5()6 controller 
led the machine to admirable results in PC 
Labs’ BIOS Disk Seek benchmark test, 
where it finished in the top third. It also 
earned high marks in the DOS File Access 
benchmark tests. 

But on those tests that relied on system 
architecture and memory speed, the Oli- 
vetti proved less impressive. Both the 
Conventional and Extended Memory tests 
found the machine wanting, zero wait 
states notwithstanding. And it ranked in 
the lower third on the 80386 Instruction 
Mix and Floating-Point Calculation tests. 

With its M380/XP1 and other higher- 
end 386 models, Olivetti has been target- 
ing the 386 market in the United States and 
Europe. But one obstacle it faces with the 
M380/XP1 is the paltry 90-day warranty 
period. The other is that there are plenty of 
other companies targeting the same mar- 
ket — and doing it better. If the company 
ever succeeds in matching its performance 
to its looks, the M380/XP1 is sure to turn 
heads. Right now, it’s just beauty without 
brains. — Susan L. Hayes and Edward 
L. Perratorc 
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WbRD Processing Software 
That Managers Can Absorb Instantu: 



Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 
from Software Publishing, 
Professional Write z.i 
incorporates all the fea- 
tures managers want into 
an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 
with no special training or MIS support. What’s 



more, its Preview feature wipes out wasted 
printing runs by showing what a report will look 
like before it’s printed. Professional Write even 
shares files with other popular word processing 
programs. And supports high quality laser and 
dot matrix printers, providing managers access 
to a flood of fonts. So call today for a free trial 
disk. Professional Write will have managers in- 
stantly producing sophisticated documents, instead 
of wringing their 

hrfsciLpli- gl^SOFTWARE 


cated software. 


X^PUBLISHING 


Runs on IBM PC and MS DOS compatibles. €> 1989 Software Publishing Corporaiion. 1901 Landings Dr.. Mountain View. CA 940)9-7^10. 



Aw . . .What the Heck! 


EXTREMELY POWERFUL 

DesignCAD 3-0 version 2.0 is as powerful 
as most CAD systems costing $5000* 
$ 1 0.0001 Features like; Complex Extrusions* 
linear, scaler, arxl circular, Blending of Sur* 
faces. Shading, Cross Sectioning. Complex 
Sweeps and T ranslations, and Boolean opera* 
tions make OesignCAO 3*0 one of the most 
powerful 3*0 CAD systems available ... at 
any price! Engineers, Architects and Consul* 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3*D. 



VERY EASY TO USE 

Just because DesignCAD 3-D is powerful doesn't 
mean it is difficult to use. Single keystroke com- 
mands and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not r^uired, DesignCAD 3-D 
supports all popular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesigrtCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other ^0 packages to<^ up to 
twice as long to perform the same drawir>g and 
cost up to $5000.001 

Still don't believe us? The goblet pictured below 
required only 1 6 keystrokes and 3 commands to 
create! The top. front side, and isometric views 
were created simultaneously ... in less than one 
minutel 

DesignCAD 

3-D 

only $399! 


VERY LOW PRICED 

The first question asked by many people Is. 
"Why is DesignCAD 3‘D priced so low?” The 
answer? After deve{opjr>g DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts We used the firwst spreadsheets on 
the market We took employee polls Finally, in 
the great American Tradition, we said. “Aw. . . 
What the Heck! Lefs see the other guys 
beat this price!” DesignCAD 3*0 version 2.0 
sells for $399. 




WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-0. PERFORMANCE. No other CAD system can 
match our price/performance ratia Many people 
make the serious mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain "a good 
3'D CAD system." This is not true! We talk to people 
everyday that are sadly disappointed vkrith their 
"expensive" CAD systems Dt^'t be one of themi 
Call us and we will send you a complete set of 
literatura and a free slide show demo disk. OrKe 
you compare DesignCAD 3*D version 2.0 with other 
CAD systems we know you will choose DesignCAD 




DON'T TAKE OUR WORD FOR IT 

Here is what other people have to say about Design* 
CAD 3-D: 

"After you've worked with DesignCAD, the single 
keystroke commands are simple to rentember and 
it becomes easy to "flick one key" to execute a com- 
mand. An extremely ergonomically designed pro* 
grara" 

HENRY LEVET. Imvia OaiQla Architsctt • N«w Orleans. LA 
Oes^ne^ 1 65.000 sa R- nurs/ns Aome utin^ OtstgnCAD 

"Recently I worked with a firm that builds decks. 
They purchased your product on my recommertda- 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective: and we can communicdte ... it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4's to make the deck!" 

J. TURNER, Architsct TAO Ltd • Tha Woodlartda. Ttits 

“Allows scientists ar>d ertgineers to expend minimum 
time learning and usir>g CAD software so that their 
time can be expended on the proiect at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D)." 

DR STEVENS. NASA S(mc« SoanMt/ErtsnMr 



HOW DO I GET ONE? 

DesignCAD 3-D version 2.0 is available from most retail computer stores, or you rrtay order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at: 


*IvAmerican 

Small Business Computers. Inc. 


327 South Mill Street 
Rtyor. OK 74361 
918/S2S^844 
FAX: 01*9te*82S«369 
TELEX: 9102400302 
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Pan-UmtedCorp. 

MICROLAB 386/20 
MICROLAB 386/25 


A newcomer to the 386-based fray, Pan- 
United Corp. offers two systems with a 
range of configuration options, none of 
which involve questionable, no-name 
parts. The company’s MicroLab 386/20 
and 386/25 computers are equipped with 
respected, industry-standard components. 
Usually, when a vendor uses well-known 
entities, the prognosis for customer sup- 
port and machine reliability is good. 

Both the 20- and 2S-MHz machines can 
be housed in either an AT-style desktop 
chassis or a monolithic tower. Both cas- 
ings are of handsomely designed solid 
metal with plastic front-cover panels. The 
units, which received FCC Class B ap- 
proval, sport the AT design blue- 
print — one internal full-height hard disk 
bay and a stack of three half-height bays on 
the top or the right, depending on the chas- 
sis orientation. The front-panel indicators 
include power-on and turlx) LEDs (which 
show 8-MHz or high-performance clock 
speed) on both units, with an additional 
LCD on the 386/25. 

The 386/20 and 386/25 come standard 
with unalterable zero wait states, 1MB of 
memory, 64K cache memory, and a 


Pan-United 
computers come 
with top-notch 
components. 


1.2MB 5'/4-inch floppy disk drive, for 
base prices of $3,197 and $4,397, respec- 
tively. Both units can be configured with a 
variety of monitors, keyboards, and alter- 
native disk drives. The systems we re- 
viewed used top-notch brand-name com- 
ponents, including Micropolis ESDI high- 
capacity hard disks, TEAC floppy disk 
drives. Video Seven’s much-acclaimed 
FastWrite VGA display adapters, Tatung 



AMI’S mothertioard and BIOS grace many 
of the more-reputable 386 machines, in- 
cluding Pan-United's Microlab 388/25 
(and its 20-MHz counterpart). Using 1- 
megabit chips, this motheiboard can 
hold up to SMB of RAM, divided between 
DIP and SIMM packs. 


monitors, and Key Tronics’ Enhanced- 
style keyboards (with the dicky feedback 
that makes typing pleasurable). The prices 
for these configurations came to $5,432 
for the 386/20 and $8,607 for the 386/25. 
The only proprietary part of the system is 
the power supply, a single-fan, 200-watt 
affair that includes a switch for either 1 10 
or 220 volts. 

The MicroLab machines contain the 
traditional expansion slots — one 8-bit and 
six 16-bit — as well as a proprietary 32-bit 
slot for expanded memory. Serial and par- 
allel ports are located on the machines’ 
Western Digital controller card. 

AMI MOTHERBOARD Like many of 
the more-reputable 386 machines on the 
market, the MicroLabs include AMI’s 
motherboard and BIOS. The AMI board 
uses Chips and Technologies’ chip set and 
contains sockets to support the Weitek or 
Intel 387 coprocessors, although neither of 
these is included. 

The motherboard also reserves sockets 
for conventional DIP RAM chips and 
SIMM RAM chips. The DIP sockets will 
accommodate 1 MB if you use 256-kilobit 
chips or 4Mb if you can get your hands on 
1-megabit chips. The four SIMM banks 
can be filled in the same maruier. Both the 


DIP and SIMM will also accommodate 
4Mb chips (when they become available), 
but then you would have to choose be- 
tween the DIP bank or the SIMM bank. 
Using the 4Mb chips, you could place up 
to 16MB on the motherboard and add an- 
other 16MB to the expansion card. 

The cache memory uses the faster stat- 
ic-column RAM (SRAM); it offers in- 
creased performance where you need it 
most. The 386/25 uses 25-nanosecond 
SRAM; the 386/20, 20-ns. SRAM. 

One of the nicest things about the AMI 
BIOS is that the diagnostics are built into 
ROM. When you power-up the machine, 
you can either use the CMOS setup ptt> 
gram or run the comprehensive diagnostics 
to perform a low-level format on a hard 
disk or test the cache memory. The CMOS 
setup program can be used to enable shad- 


F A C T FILE 


Pan-UniiedCorp. 
l967Rlc.27.#l2 
Edison, NJ 08817 
(201)985-8009 
(800)433-3006 

MicroLab 386/20 

Us< Price; With IMB RAM. 1 .2MB S'A- 
inch floppy disk drive, $3,197; with 60MB 
hard disk, monochrome monitor. DOS 3.3, 
$4,077; with VGA monitor, $4,607; with 
2MB RAM. 70MB hard disk. $5,432. IMB 
RAM upgrade. $695; 150MB harddisk. 

$1 ,595; 60MB tape backup. $550. 
CWCCEIiaONfleADCRSEnvICECABO 


MkroUb 386/25 

Ust Price; With IMB RAM. 1 .2MB 514- 
inch floppy disk drive, $4,397; with 60MB 
hard di^, monochrome monitor, DOS 3.3, 
$5,277; with VGA monitor, $5,807; with 
4MB RAM. I50MB hard disk. $8,607. 
IMB RAM upgrade. $695; 150MB hard 
disk. $1 .595; 60MB tape backup. $550. 

CIHCLEaiaCINnEADeBSEBVICCCAHD 


In Short; Pan-United’s MicroLab 386/20 
and 386/25 use well-known lop-of-Ihe-line 
components that minimize the risks involved 
in buying mail-order AT clones. A combina- 
tion of sturdy workmanship, AMI's respect- 
ed motheiboard and BIOS, and Video Ev- 
en’s FastWrite VGA display adapter make 
the MicroLab machines good performers for 
price-conscious shoppers who want brand- 
name components. 



PC MAGAZINE ■ MAY3 0. 1989 
253 



Writing some 


□ 2W format available from us. Specify 
when ordering. 

s package includes both 5V4'' and Vh" 
disks. 

B 3'/2" format available from manufacturer 
by request. Call us for details. 

CP— copy- protected; NCP— not copy-protected, 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 

□PageMaker 3,0 call 

Alpha Software ... NCP 
SAIphaWorks1.0f/nteg/afeOpackageJ .... 99. 
□ALPHA/four I.Oftfflf fffecompatote}. . . . 319. 
American Small Business Computers 

□Design CAD 3.1fA/CP; 159. 

□Design CAD 3D 1 .1 (NCP) 159. 



Alpha Software ... NO’ 

SAjpfuff&rJb f.C?-AlphaWorkS; rated *1 by 
Software Digest, indu^ wp, spreadsheet, 
graphics, spell. & thes., and communications. It 
even reads and writes dBase in Plus and Lotus 


1-2^ files. A PC World “Best Buy!" $99. 


Application Techniques ... NCP 

aPizazz Plus 1.2 75. 

Ashton-Tate ... NCP 

□dBASEIV 1.0 call 

SMultiMate Advantage I1 1.0 299. 

Autodesk 

□Autosketch Standard 1.04 55. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program) . . 29. 
Bible Research ... NCP 

□The Word 4.2 fK/ng James vers/onj 159. 

□The Word 4.2 (New International version) . 159. 
Bloc Publishing ... NCP 

OFormTool 2.01 55. 

□Form Filler 2.0 89. 

□Personal Lawyer 2.0 39. 

□PopDrop3.1 32. 

Borland International ... NCP 

aSuperkey 1.1 69. 

BTurboC2.0 99. 

BTurbo C Professional Pack (WyOebt^er^ .. . 169. 
BTurbo Pascal 5.0 99. 


BTurbo Pascal Professional Pack 

(w/Debugger) 169. 

BProlog 2.0 99. 

BTurbo Ass«nbler & Debugger 1.0 99. 

BSidekick Plus 1.0 135. 

BSprintl.0 135. 

BQuattro 1.0 w/SQZIPIus 1.0 165. 

SParadox3.0 call 

Bourbaki ... NCP 

□1DIR-*-3.0 49. 

Brtdgsway Publishing ... NCP 

□FastTrax3.9 35. 

Broderbund ... CP 

□Print Shop 2.41 39. 

SMemory Mate 3.01 Rf/VCP^ 45. 

Chipsoft ... NCP 

BTurboTax Personal/1040 6.01 45. 

Chronos Software ... NCP 

SWho»What»When /peopte, pro/ects, time) 119. 

Computer Associates ... NCP 

SSuperCalcS 319. 

Cora International ... NCP 

□Corefast 2.0 95. 

Crosstalk Communications ... NCP 

□Remote* 1.1 95. 

□Crosstalk XVI 3.7 ... ! 95. 

□Crosstalk MK.4 1.1 124. 

Dac Software ... NCP 

□Dac Easy Payroll 3.0 59. 

□Dac Easy Light 1 .0 45. 

□Dac Easy Accounting 3.0 59. 

Datastorm ... NCP 

□Procomm Plus 1.1 B 49. 

Delrina Technology ... NCP 

SPer:FORM1.0 159. 

5th Generation ... NCP 

[aFastbackRus2.01 109. 

Fox Software ... NCP 

BFoxbase Plus 2.1 1's/ng/euse/’^ 209. 

sFoxbase Plus 2.1 (Network version) 319. 

Funk Software ... NCP 
□Sideways3.21 (creates wide printouts). ... 42. 

EWorksheetUtlities l-O/f-Z-SuW/f/esj 59. 

□Allways 1.0 85. 



Bloc Publishing ... NCP 
OFersonal Lwycri.£?-Pcrsonal Lawya employs a 
quick and easy “question and ansv^’ method 
to aeate on your PC a will, power of attorney 
or guaidianship statement, promissory note, or 
residential real estate lease $39. 


For IBM Personal Computers exclusively. 


code? 


General Inforntatlon ... NCP 

BHot Line Two 2.0 $49. 

Generic Software ... NCP 

SGeneric CADD Level 2 89. 

BGeneric CADD Level 3 179. 

BEstimator 159. 

BBasic Home Deagn 3.0 35. 

BCfi^DO Starter K\t (Includes Level 2) 109. 

Great American Software ... NCP 
□One Wile Plus Master 2.01 (Genera/ Lec^;l 129. 

□AR AR. or Payroll 2.01 each 129. 

Harvard Associates ... NCP 

BPC Logo 3.0 59. 

Hayes ... NCP 

BSmartcom I) 3.0 89. 

BSmartcomlll 1.0 149. 

Hilgraeve Software ... NCP 

□HyperACCESS3.31 89. 

Individual Software ... NCP 

BTyping Instructor Encore 2.13 26. 

OProfessor DOS (with Smartguide) 27. 

Intuit ... NCP 

BQuicken2.1 35. 

Javelin ... NCP 

BJavelin Plus 2.02 249. 

LIfetree ... NCP 

□Vdkswriter 4 159. 

Lotus ... NCP 

BAgendal.O 289. 

□1-2-3 2.01 (upgrade free to version 3.0) . . . call 

□HAL 1.0 109. 

□Symphony 2.0 459. 

□Magellan 1.0 call 

□Freelance Plus 3.0 345. 

MECA ... NCP 

BCheckwrIte Plus 1.0 29. 

□Managing Your Money 5.0 119. 

Meridian Technology ... NCP 

□CarbonCopyPlus5.0(2requ//ec(/ 115. 

Micro Logic ... NCP 

□Tornado 1.8 55. 

Mlcrotytlca ... NCP 

□WordFinder4.0 35. 

□GOfer 1 .0 (text retrieval system) 45. 



Harvard Associates ... NCP 
BPC Lo^ 3.0-PC Logo is the perfect companion 
for the Logo your children are learning in 
school. Encourage your child's aeativity and 
critical chinking skills while sharing in the 
discovery of ideas at home $59. 




Composing great odes? 



Generic Software ... NCP 
B CADD Level i is a sophisticated drafting pack- 
age. The Generic Starter Kit includes CADD 
level 2, Basic Home Design, as well as a 


workbook tutorial. 

Generu CADD Le\vl i $179. 

Generic CADD Sum Kii 109. 


MicroPro ... NCP 

□WordStar Professional Release 5 209. 

DUpgrade to Release 5 from arry version ... 89. 

Mlcrorim ... NCP 

BR:BASEforDOS(’vers/on2.7^ 489. 

®R:BASE Compiler 629. 

Microsoft ... NCP 

□Learning DOS 2.0 ffor any DOS version^ .. 35. 

□Windows 286 2.1 69. 

□Works 1.05 99, 

®Wlndows386 2.1 129. 

BWord5.0 call 

®Excel2.1 (requires 80286/80386 CPU) . . 239. 
LANGUAGES 

□Quick BASIC 4.5 69. 

□QuickC 2.0 69. 

HMacro Assembler 5.1 99. 

BBasic Compiler 6.0 199. 

BC Compiler 5.1 299. 

Monogram ... NCP 

®Dollars and Sense 3.1 105. 

Muttisoft ... NCP 

□Super PC Kwik 3.2 fd®/ccac/?euW/fyi .... 49. 

□Super PC Kwik Power Pak 1.1 59. 

Nantucket Software ... NCP 
®Clipper (Summer '87, dB3 Plus compiler) 429. 
New England Software ... NCP 

®Graph-in-the-Box Release 2 75. 

nGB-Stat1.0 159. 

®GB Analytic 1.0 105. 

Nolo Press ... NCP 

□WillMaker3.0 35. 

□For The Record 1.0 35. 

North Edge Software ... NCP 

□Timeslips III 3.3 169. 

Owl International ... NCP 

□Guide 2.0 143. 

Paperback Software ... NCP 

□VP-lnfo1.4 65. 

□VP-Planner Plus 2.0 145, 

□VP-Expert 2.02 145. 

Paul Mace ... NCP 

□Nvelope1.02 29. 

□HTest— HFormat2.0 49. 


□Mace Utilities 5.0 (DOS utilities) $55. 

□Mace Gold 1.0 79. 

PC Support Group ... NCP 

□Lightning 4.82 39. 

□Lucid 3-D 2.0 75. 

Personics ... NCP 

□SmartNotes2.0 49. 

□SeeMORE1.02 49. 

□Look&Link 1.01 59. 

□Ultravision 1.1 79. 

Peter Norton ... NCP 

SNorton Editor 1.3 39. 

BNorton Commander 2.01 45. 

SStandard Utilities 4.5 55. 

® Advanced Utilities 4.5 79. 

BDanBricklin’s Demo Program 2 99. 

Quarterdeck ... NCP 

□Expanded Memory Manager 4.2 39. 

□DESQView2.2 79. 

□DESQView 386 1 .0 115. 

Reference Software ... NCP 


□Grammatik 111 1 .07 (electronic proofreader) 52. 
□Reference File 1 .0 (pop-up DB manager). . 49. 


Relay Communications 

□Relay Gold 3.0 149. 

Revolution Software ... NCP 

SVGA Dimmer 2.01 ("screen saver) 19. 

SCruise Control 3.02 39. 

Rightsoft ... NCP 

□Rightwriter 3.0 54. 

Simon & Schuster ... NCP 

□Typing Tutor IV 33. 

^ftlogic Solutions ... NCP 

□Software Carousel 3.0 49. 

□Disk Optimizer 4.01 (w/Da^ Guardian) ... 45. 
SFATCATI.O call 



North Edge Software ... NCP 
nTimeshffs ///i.3-Tums time into money for 
your service business with its accurate software 
timer; custom billing system, powerful produc- 
tivity analysis and accounts receivable 
reports $169. 

1 - 800 / 243-8088 

MMC PC Connection 

6 Mill Street 600M 

Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


Software Publishing ... NCP 

BProfessional Plan 1.01 $59. 

□PFSiFirst Publisher 2.0 79. 

®PFS;First Graphics 1.0 95. 

®PFS;First Choice 3.01 99. 

BProfessional Write 2.1 145. 

BProfessional File 2.0 189. 

BOffice Writers. 1 299. 

BHarvard Graphics 2.12 299. 

BHarvard Graphics Accessories Pack .... 299. 

BHarvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□Resume Kit 1.0 25. 

□8-in-l 39. 

SSplashl.O 59. 

Springboard ... NCP 

□Newsroom Pro 1.0 45. 

Symantec ... NCP 

BSQZIPIus1.11 69. 

®Q& A Write 1.01 135. 

SGrandview 1 .0 195. 

□Q & A 3.0 (database, word processor) . . . 235. 



Software Publishing ... NCP 
OFirsi Publisher IC-S^fke up an ordinary word 
processed document or create something 
entirely new with Software Publishing's First 
Publisher Buy now and g^ a FREE Business 
SymbolsLibraiy-a must for any report. . $79. 


□8rea/ffrtroi/grt Timeline 3.0 395. 

BSpreadsheet Analyst 2.5 99. 

aThink Tank 2.41 NP 135. 

T/Maker ... NCP 

BScrapbook+ 1.0 79. 

BCIicl^rt Business Images 42. 

BEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

BXTREEProl.1 69. 

TOPS ... NCP 

Flashcard (AppleTalk network card; 

1 year warranty) 169. 

NetPrint 2.0 ("share pr/nfers^ 119. 

TOPS 2.0 119. 

TOPS Repeater ("extends network) 132. 

IVaveling Software ... NCP 

BatteryWatch 1.0 CS^z^on/y) 27. 

BLapLink Mac 2.0 fAfaoPC transfer) 79. 

SLapLink Plus 2.1 85. 

aViewLink 1 .0 (first product to link all your 
existing software programs and data) .... 95. 
BDeskLink2.21 99. 


For IBM Ftersoneil Computers exclusively. 



ALL ITEMS SUBJECT TO AAILABIUTY PRICES SUBJECT TO CHANGE WTTHOUT NOTICE 


Connecting a node? 


Professor DOS 



Individual Software ... NCP 
nPrtjjessor DOS-Professor DOS offers the most 
comprehensive, up-codate information and has 
trained over 1 million people on everything you 
need to know to use your PC's disk operating 


system effidendy $27. 


IhM BASIC. Inc. ... NCP 

□True BASIC 2. 1 (now includes Runtime) ... 57. 
03-D Graphics ,45. 

Varicomp ... NCP 

[SSoftBytes2.0 35. 

WordPerfect Corp. ... NCP 

SWbrdPerfect Library 2.0 69. 

EWordPerfect Executive 129. 

□WordPerfect 5.0 239. 

EWordPerfect Office 2.0 269. 

BWordPerfect Network 5.0 349. 

BAdditonal Network Statior^ 5.0 84. 

Wordtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□Ventura Publisher 2.0 call 

XYQUEST ... NCP 


□XyWrite III Plus 3.54 w/A-la*Carte Menus . 229. 

RECREATIONAUEDUCATIONAL 


Accolade ... CP freQS. graphics brd.) 

EHatdbaW (baseball simulation) 11. 

BJest(iT\\/e (driving simulation) 22. 

BJackNicldaus' 16 Greatest Holes 29. 

BGrandPrix 22. 

Barron’s ... CP 

BSAT (Test preparation program) 35. 

Bro^rbund ... CP 

BWhere in the World is Carmen Sandiego? . 25. 
BWhere in the USA is Carmen Sandiego? . . 25. 
BWhere in Europe is Carmen Sandiego? ... 29. 

□JetRghter Metocrty^ 35. 

Electronic Arts ... CP (reqs. graphics brd.) 

BChessmaster 2100 35. 

ELife and Death (from Software Toolworks). . 35. 

EChuckYeager’s Right Trainer 2 35. 

□688 Attack Sub 35. 

□Magic Candle 35. 

Microprose ... CP 

□F*19 Stealth Fighter (requires CGA or EGA) 39. 
□F-15 Strike Eagle (regu/resCGA^ 22. 

Microsoft ... NCP 

□Flight Simulator 3.0 (reps, graphics brd.) . . 35. 


Mlrtdscape ... CP 

□Gauntlet $29. 

BPaperboy 29. 

□Colony 1.0 30. 

BBalance of Power 1990 30. 

Parlor Software ... CP 

□Bridge Parlor 2.3 49. 

Sierra On-Line ... CP 

(All require Hercules. CGA or EGA) 

BLeisure Suit Larry II 33. 

BKing’s Quest IV ^512/f vers/on; 33. 

BManhunter 33. 

EPolice Quest II 33. 

BSpace Quest II 33. 

BGoldRush 25. 

Spectrum Holobyte ... NCP 

BTetris (addicting mind teaser) 24. 

EFalcon/AT (F-16 simulation, reqs. graph. brd.)32. 
Stone & Assoc. ... NCP (reqs. graph, brd.) 

BMemory Master (ages 2 to 6> 22. 

BMy Letlers.Numbers.Words (2 to 6^ 22. 

□2nd Math (ages 7 to 76^ 27. 



Electronic Arts ... CP 

G6S8 Attack SuhiMape Gndk-Experience full* 

perspective color graphics while taxing your 


strategical and tactical thinking. 

Mape CatuSc from Mtks Cmfniimg $35. 

6SS Attack Sub from Bectromc Arts 35. 


Sublogic ... NCP 

□Jet2.1 (regu/resEGAorCGAJ 33. 

□Up Periscope 25. 

Ihje BASIC, Inc. ... NCP 

BKemeny/Kurtz Math Series 32. 

XOR ... NCP 

□NFL Challenge 2.0 69. 


HARDWARE 


Manufacturer's standard limited warranty 
period for items shown is listed after each 
company name. Some products in their 
line may have different warranty periods. 


AST Research ... 2 years 

I/O Mini 2 C/S/P 89. 

SixPakPlus 64k C/S/P (upgrades to 576/(l 129. 

Advantage Premium 512k S/P 429. 

RAMpageRus286512k(/orXr286/A7). . 539. 
RAMpage Plus MicroChannel 512k 539. 
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Compucable ... 2 years 

2*Position switch box $29. 

3-Position switch box 39. 

Cuesta ... 1 year 

Datasaver 400 Watt 

(standby power backup) 459. 

Curtis ... lifetime 

Curtis Clip CC-1 6. 

Disk Holder DB-1 (holds 50 SVa" disks) 8. 

3 V 2 " Disk Holder DB-2(ho/ds up 40 d/ste^ . 8. 

Printer Stand PS-1 18. 

Universal System Stand SS-3 25. 

Smartmodem-to-PC Cable EC-7 (9 /eeO. . . 17. 

Printer-to-IBM cable EC-6 (P feed 17. 

Filtered SafeStrip SPF-3 21 . 

Emerald SP-2 36. 

RubySPF-2 

(6 outlets; EMI/RFI filtered: 6 ft cord) 55. 

Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) 69. 

DCA ... 1 year 

Irma 2 (3270 emu/ati'on board! 729. 

Irma 2 MicroChannel 729. 

Epson ... 1 year 

We are an authorized Epson Service Center. 

FX-850 (80 col., 264 cps, 9 pin) call 

FX.1050(736co/., 264cps.9p/n! call 

LQ-500 (80 coi. 180 cps, 24 pin) 295. 

LQ'850 printer (80 col., 264 cps, 24 pin) . . call 
LQ-950printer(ff0co/.. 264cps. 24p/n! . call 


\.Q-1050phn\,eT(136col..400cps,24pin) c^l 
LQ-2550 printer (J36 col., 400 cps. 24 pin) call 


LX-800 printer (80 co/., 780 cps. 9 p/n! . . . 179. 

Printer-to-IBM cable (6 feed 15. 

RIBBONS 

For FX-850. LX-800. LQ-850. LQ-500 . each 7. 

FortheLQ-950 10. 

For FX-1050. LQ-1050. LQ-2550 .... each 12. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

5th Generation ... 1 year 

Logical Connection 512k 529. 

Logical Connection 1 Meg 749. 



Spectrum Holobyte ... NCP i 

@/ailcon/AP£xpeilencethe3-Dgraphicimages | 
as you fly at the speed of sound in your F16 
Falcon Co head to head in a dogflght with 
Mig 29's or Mig 21's, complete with heads-up 
displays. (Rcq. S)286 or 80386 CPU) $32. 1 



I>esigning new roads? 


Hayes ... 2 years 

Personal Modem 1200 (with Smartcom EZ; 


1 yr. wrty thru PC Connection) $145. 

Smartmodem 1200 289. 

Smartmodem 1200B ('wrth Smartcom /// . 289. 
Smartmodem 1200B (hardware only). . . . 259. 

Smartmodem 2400 429. 

Smartmodem 2400B ^w/fh Smartcom /O . 429. 
Smartmodem 2400B ^hardware on/y^ . . . 399. 
Hercules ... 2 years 

Graphics Card Plus 189. 

Intel ... 5 years 

2400B Modem f/nferna/ modem) 239. 

2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) 269. 

Inboard 386/PC w/1 Meg 599. 

Inboard 386/PC Piggyback 4 Meg 1249. 

\nboarci38&AJ (req. installation kit) 859. 


Inboard Installation Kit fspec^ computer) 139. 



PC Mo use II ; 





Mouse Systems ... lifetime 
PC Mouse ff is an optical mouse with unsur- 
passed performance and reliability. With 
adjustable resolution (from 20-2000 cpi) it is a 
perfect match for any hardware or software 


combination. Inclutfcs PC IWnt Plus 


Above Board Plus 512k 419. 

Above Board 2 Plus 51 2k 469. 

Above Board Plus I/O 512k 469. 

Above Board Plus Piggyback w/2 Meg 
(upgrades to 6 Meg using 1 Meg chips). . . call 

Connection Coprocessor 769. 

2400 Baud Modem for Connection 

Coprocessor 229. 

Visual Edge (improve the output of your HP 

Laserjetll) 449. 

MATH COPROCESSORS 

8087 (for IBM-PC& XT) 95. 

8087-2 (8 MHz. for PS/2 Models 25 & 30) 139. 

80287 f/br 475X7286) 149. 

80287-8 f/or 8 MHz 80286 mach/nes). . . . 219. 

80287■^0 (for PS/2 Modeb 50 & 60) 259. 

80367SX (for 803d6SX machines) 359. 

80387 (for 16 MHz PS/2 Model 80) 399. 

80387-20 (for 20 MHz PS/2 Model 80). . . 459. 
Kensington Microware ... 1 year 

Masterpiece 94. 

Masterpiece Plus 109. 

PowerTree 10 (surge protection) 19. 

PowerTTee20 (surge protection and filter). . 29. 
PowerTree 50 fsurgeA//rer/modem prof.). . , 52. 


fim iliT 
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Nolo Press ... NCP 

□ WtHMaker/for the Pecord-l^ep track of your legal 
and personal records with For the Record. Along 
with WillMaker youTl have the perfea tools to 
manage your estate and plan for the future. 
WtllMaker 5.0/For ike Record 1.0 each S35. 


Keytronic ... 3 years 

101 Keyboard 99. 

101 Plus Keyboard fenhanced/ayouf) .... 99. 

Kraft ... 5 years 

Three-button Joystick 33. 

Highspeed Joystick Adapter Card 25. 

KYE international ... lifetime 

Dyna Mouse GM6+ (w/Dr. Halo III) 54. 

L^Kech ... lifetime 

Series 2 Mouse ffor PS/2 50/60/70y80). ... 65. 

New HiREZ Mouse (Pus Of ser/a/) 89. 

Mouse w/Paint Show fbus Of sena/) 95. 

ClearCase Mouse (serial only) 99. 

ScanMan (hand held scanner) 219. 

Magnavox ... 2 years 

13" CGA Monitor r8CM575) 269. 

14" Hi-Res Monitor |'9CM053) 369. 

14" VGA Monitor (9CM062) 389. 

14" VGA Monitor f9CM082) 449. 

Microsoft ... 2 years 

Mach 20 (1 yr. wrty.) 349. 

Mach 20 Disk Plus Option (floppy 

controller) 69. 

Mach 20 Memory Plus Option (512k 

upgradeable to 3. 5 Meg) 339. 

Mouse with Paintbrush (bus or serial ) .... 109. 
Mouse with Easy CAD (bus or serial) .... 125. 

Mouse with Windows 286 2.1 139. 

Mouse Systems ... lifetime 


OmniMousefsena/on^; 1 year warranty) . . 49. 
PC Mouse II w/PC Paint+ (bus or serial). . . 89. 
PC Mouse II w/Autosketch (bus Of ser/a/) . 105. 


NEC ... 2 years 

Multisync 2A (VGA Monitor) 499. 

Multispeed HD Laptop call 

Multisync 3-D Monitor call 


1 - 800 / 243-8088 

PC Connection 

6 Mill Street 600M 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 




Orchid Technologies ... 2 years 

T\nyTutbo 286 (accelerator board) $289. 

ProDesigner VGA (800x600 VGA Mode) .319. 
PC Power a Cooling Systems ... tyear 
REPLACEMENT POWER SUPPLIES 

TurtxCool ISO (run 25° -40° cooler) 129. 

Turbo Cool 250 (run 25° -30° cooler) ... 169. 

Silencer 150 (84% noise reduct/on^ 115. 

Silencer 200 (69% noise reduction) 149. 

Turbo Cool 375 299. 

PC Support Group ... tyear 
Breakthrough 286-12 (12MHz arxelerator 

board) 449. 

Breakthrough 286-8 (dMHz accelerator 

board) 299. 

Practical Peripherals ... 5 years 

1200 Baud Internal Modem (w/PROCXMM) . . 69. 

1200 Baud External Modem (m/nO 79. 

P/Unk (extends par. print signal) 109. 

Microbufler Inline (par. print bulfer/32k) 135. 

2400 Baud Internal Modem 159. 

2400 Baud External Modem 179. 

2400 Baud Internal Mrxlem lor PS/2 .... 229. 
Princeton Graphics ... 1 year 

Max15 Monochrome Monitor 269. 

HX-I2E (12" EGA Monitor) 499. 

Ultrasync (supports CGA, EGA, VGA; . . . 549. 
Safe Power Systems ... 2 years 

Safe 250W (standby power backup) 249. 

Sale 425^ (standby power backup) 369. 

Sale 500W (standby power backup) 495. 

Taigus ... lifetime 

Nylon Laptop carrying case 49. 

Leather Laptop carrying case 129. 

TheComplete PC ... 2 years 

TheComplete Hand Scanner 400 169. 

TheComplete Hand Scanner 200 (hak-pg) 1 69. 

TheComplete Answering Machine 239. 

TheComplete FAX 4800 279. 

TheComplete FAX 9600 449. 

Toshiba ... 1 year 

T1000LaplDp(80C88,6.4t)s,5/»:6afleiy; . . call 


T1600 Laptop (80C286, 12MHz.20Meg) 3349. 
T3100E Laptop (80286, 12MHz, 20 Meg) call 


ggatssP 

I 

Practical Peripherals ... 5 years 
2400 Baud Batrml-Thc 2400SA is a 100% 
Hayes compatible, 0-300/1200/2400 baud 
modem. With made in the USA quality, it 
features “automatic adaptive equalization" 
for more reliable transmissions $179. 


For IBM Personal Computers exclusively. 
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We’ll lighten the load. 


Video? ... 5 years 

VEGA Deluxe (’supports 640x480J $219. 

VEGA VGA (supports full VGA specs). . . . 287. 


FastWrite VGA (800x600 max. resolution) 379. 
VRAM VGA (7024x768 max. reso/uhon). . 529. 

DRIVES 

Alloy ... 1 year 

Tape System/2 (for PS/2 MicroChannel) . . 299. 
Retriever/40 (for IBM AT A compatibles) . . 349. 

IOMEGA ... 1 year 

Bernoulli II Single 20 Meg Internal (S’A") . 767. 
Bernoulli II Single 44 Meg Internal (5W) . 995. 
Bernoulli II Dual 20 Meg External (S'A")- 1659. 


20 Meg Cartridge Tripak (5 V<") 169. 

44 Meg Cartridge Tripak(5V-«") 259. 

PC2Card 169. 


PC2B Card (bootable card for PC/XT/AT) . 229. 
PC4 Card (for PS/2 Mode/ 50/60/70/80). . 299. 
Mountain Computer ... 1 year 
40 Meg Internal Tape Drive (XT ATor PS/2) 379. 


40 Meg External Drive PCT AT or PS^) . 479. 

40 Meg External Tape Drive w/Power 

Supply (XT AT Of PS/2) 569. 

40 Meg Data Cartridges (pre-/brmarted) .. 35. 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (28 ms) 699. 

Seagate ... 1 year 


FREE PCTV* Hard Drive Installation Tape with 
purchase of 20. 30 or 40 Meg Seagate drive for 


the IBM PC (not for AT). Beta or VHS. 

20 Meo Internal Hard Drive ST225 

(w/controller and cables. 65 ms) 299. 

30 Meo Internal Hard Drive ST238 

(w/confro/tef and caPtes, 65 ms) 329. 

40 Meo Internal HD ST251 tor AT (40ms) . 399. 
40 Meo Internal HD ST251 for XT 

(w/controller and cables. 40 ms) 449. 

40 Meo Internal HD ST251 -1 tor AT 

(28 ms) 449. 

80 Meo Internal HD ST4096 for AT 

(28 ms) 669. 


TEAC ... lyear 

PC. XT 360k Drive (5 'A" half-height) .... $79. 
720k Drive (3^A" half-height, specify XT 

or AT) 89. 

1 .44 Meg Drive for XT (3’A"rta/f-rte/grtf) ... 99. 
1 .44 Meg Drive for AT (S^A" half-height. 

includes Basfecrt software utilities) 119. 

Toshiba ... 1 year 

AT 360k Drive (5»A"/ja/f*rte/gW) 85. 

AT1.2MegDrive(5»A"rta//-/7e^rt/) 99. 

AT 1 .44 Meg Drive (S^/g" half-height, 
includes Bastech software utilities) 119. 


MISCELLANEOUS 


CompuServe 

CompuServe Information Service 24. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet) 15. 

Parallel Printer cable (75 feef) 19. 





Microsoft ... NQ* 

IS Word is a powerful word processor which 

allows you to a document in graphics mode 
or fast tact mode. Features include style sheets, 
maaos, automatic indexing import data from 
1*2*3 or Excel, and more call 


DISKS 


All disks have a lifetime warranty. 

5V4'' DS/DD Disks for PC & XT (360k) 

Fuji MD2D (70 disks per box) 12. 

Sony (10 disks per box) 12. 

Maxell MD2-D (70 d/sks per box) 13. 

Verbatim Datalife (70 d/sks per box) 13. 

5V4" DS/High Density Disks for AT (1.2 Meg) 

FujiMD2HD(70d/sksperbox) 22. 

Sony (10 disks per box) 23, 

Maxell MD2-HD (70 disks per box) 23. 

Verbatim Datalife (70 disks per box) 22. 

3V2" DS/DD Diskettes (720k) 

Sony(70d/sksperbox) 19. 

Fufi (10 disks per box) 19. 

Verbatim (70 d/sks per box) 19. 

Maxell (70 disks per box) 20. 

3 V 2 " DS/High-Density Diskettes (1.44 Meg) 

Sony (70 d/sks per box) 55. 

Fuji (70 disks per box) 55. 

Maxell (10 disks per box) 59. 



Safe Power System ... 2 years 
4 Z 5 W Staruiby PiTuer Backuff~?ioica yourself 
from the unexpected with Safe Power Systems 
425. Sags, surges, blackouts, and impulses are 
what this power backup likes the most, which 
is all good news for your precious data . . $369. 


Ij 


Peter Norton ... NCP 

\s!Cmmmier ZM-lxx the power and flexibility 
of Norton’s Commander do all the tedious 
DOS work for you. With the pull^lown menus 
and popajp windows of Commander you’ll be 
moving thru DOS like a power user $45 



MEMORY 

256k DRAMs (120 or 150 nanosecond! ... call 

256kx9SIMMsf)00nanosecond! call 

1 Meg X 9 SIMMs (100 nanosecxind) call 

1 Meg Chips ftOO nanosecond! call 

OUR POLICY 

• We accept VISA and MASTERCARD only. 

• No surcharge added for credit card orders. 

• Yburcard is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shiprr>ent(s) that complete the order (in 
theU.S.). 

• No sales tax. 

• All U.S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1st Class Mall. 

• International orders U.S. S250 minimum. 

• Upon receipt arxi approval, personal and company 
checks now clear the same day for immediate shipment 
of your order 

• COD max. $1000. Cash, cashier's check, or morkey 
order. 

• 120 day limited warrarrty on all products.* 

• To order, call us Monday through Friday 9:00 to 9:00, 
or Saturday 9:00 to 5:30. Vtu can call our business 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For monitors, printers, Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd*Day & Next-Day-Air 

e For an other items, add S3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 

HatMll: 

• For monitors, printers. Berrxxjlli Boxes, and computers, 
actual UPS Blue charge will be added. For all other 
items, add $3 per order. 

Alaska and outside Continental US: 

• Call 603/446*3383 for information. 


For IBM Personal Computers exclusively. 
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PC Change. 


A kinder and genOer mutation. 

S pring is a time of transformation here in the 
mutable metropolis of Marlow, NH (pop.558). 

First our snow- and ice-covered back roads turn 
into treacherous trails of mud, virtually overnight. Next, 
the local teenagers begin walking around with suspicious 
looks on their faces. But you really know that spring has 
sprung when our spritely mascots take off their down- 
filled parkas, flannel shirts, and countless layers of 
thermal underwear and begin to romp with reckless 
abandon in the sunlight. Look out! 

Go with the flow. 

(Or, why the water’s no longer over the dam.) 

A lot’s changed around here since 
we first b^an selling products for 
the PC in 1982. Back then, our 
warehouse was in a closet, orders 
were filled by hand, and the dam on 
the nearby Ashuelot River was 
badly in need of repair. But even 
though we now have a much larger 
warehouse, the most sophisticated 
order processing system in micro 


mail order, and one of the most solid dams in New 
Hampshire, we’re still country boys, girls, (and animals) 
at heart. 

In spite of all our technological prowess, the parking 
lot still isn’t paved, we’re still surrounded by acres of 
forest, and our idea of a power lunch is using the micro- 
wave to heat up soup. Which means that the people you 
talk to when you call us tend to be a little friendlier, a 
little more laid back, and a little more patient than your 
average bear. 

Get in your licks! 

The most magnificent Marlow miracle of all is still the 
annual metamorphosis of maple sap into maple syrup — a 
change that can make everybody’s 
life a whole lot sweeter. A pint of 
this famous nectar, featuring the 
mascot who never waffles, is yours 
free with any order of $500 or more 
between now and May 31st. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ahead. 



The po( b definitely sweeter with ■ pint of our pure 
New Hampshire ni^)te syrup. Offer not Bvaiiabie to 
accounts on net terms. One per customer. 


For IBM Personal Computers exclusively. 
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■ 80386 DESKTOP PCs 


ow RAM, which essentially copies the 
ROM-based video drivers to RAM for 
faster execution. 

Although you’ll have to lay out an addi- 
tional $95 for DOS, the machines do come 
with a fair amount of software, including 
SEEMS 386, AMI’s emulation of the LIM 
EMS 4.0 expanded memory. If you buy a 
hard disk with more than 40MB, the com- 
pany throws in Disk Manager, a hard disk 
diagnostics and partitioning utility. Per- 
haps the highlight of the system is the 
FastWrite VGA and its accompanying 
software. Together, the display adapter 
and shadow RAM are high-power per- 
formers. 

Those who prefer just to use their PCs, 
not explore them, will appreciate having 
machines that are “C-prompt ready.” The 
hard disk drives come low- and high-level 
formatted with DOS 3.3. 

With configuration options culled from 
a variety of established manufacturers, the 
MicroLabs won’t win prizes for original 
thinking or design. But Pan-United does 
offer a nice, safe foray into the 386 world. 
— ^Robin Raskin 


Pc Designs Inc. 

PC DESIGNS 386-20 
PLUS 


Since our review of PC Designs’ 16-MHz 
GV-386 in our December 1987 roundupof 
fast and affordable 386-based PCs, we 
haven’t heard much from the folks at the 
company. Most likely they’ve been clois- 
tered away, earnestly upgrading and en- 
hancing an already good-quality machine. 

The result of their efforts is the desktop- 
sized PC Designs 386-20 Plus. Like its 
predecessor, the Plus (base-priced at 
$2,799) is a well-designed machine — only 
this version comes packed with 20 MHz of 
processing power and a few other interest- 
ing enhancements. 

At $1 1,215, the fully loaded test con- 
figuration is competitive with other 386 
machines. This price includes a serial/ 
parallel port card, an additional serial port, 
a 16-bit Paradise VGA adapter, a 155MB 
Control Data hard disk, 1.2MB and 
1.44MB floppy disk drives, an Adaptec 
ESDI controller, 1MB of 32-bit RAM on 


the motherboard, and an add-in memory 
board with a generous 8MB more. A NEC 
Multisync II monitor and a 101 -key Maxi- 
switch keyboard were also included. The 
test configuration did not include a tape 
drive, but a Wangtek 60MB tape cartridge 
drive is available through PC Designs. 

The FCC Class A-certified unit is 
equipped with a 200-watt power supply 
from Fortron and is designed to hold three 
accessible half-height drives plus two in- 
ternal half-height or one internal full- 
height disk drive. 

HOMEMADE MOTHERBOARD 

Although you can choose to configure 
your machine with a variety of compo- 
nents, most of which are manufactured by 
other companies, at the heart of the 386-20 
Plus is PC Designs’ very own Model 32 
motherboard. 

The standard Model 32 motherboard 
contains a 386 chip switchable between 10 
and 20 MHz and a maximum of only 1 MB 
of 32-bit, 256-kilobit, 100-nanosecond 
DRAM. It also provides you with 64K 
cache memory using fast 35-ns. SRAM 
modules, as well as eight expansion slots: 
two 32-bit, two 8-bit, and four 16-bit. The 
limited memory capacity of the mother- 
board can be compensated for by filling 



PC Designs’ 386-20 Plus uses a propri- 
etary mottierboanl that supports the Intel 
80387 coprocessor as well as the Weitek 
3167 and 1167 modules. The mother- 
board takes a maximum of 1MB of RAM, 
but both 32-bit slots can be filled with 
8MB worth of memory cards. 



FACT FILE 



PC Desigas 386-20 Plas 

PC Designs Inc. 

2500 N, Hemlock Ciale 

Broken Arrow, OK 740 1 2 
(918)251-7503 
(800) 322-4872 

List Price: With 1MB RAM. 5'/4-inch flop- 
py disk drive. $2,799; with 6()MB hard disk, 
monixthrome monitor, DOS 3.3, $3,652; 
with VGA monitor, $4,405; with SMB add- 
in board, $7,405. 155MB hard disk. $1 ,799; 
60MB tape backup, $669. 

In Short: Although the PC Designs 386-20 
Plus doesn’t offer any earth-shaking new 
technology, it is a well-designed, competi- 
tively priced 20-MHz machine that offers all 
the prixressing power, upgrade potential, and 
virtually limitless possibilities you could 
want in a 386-based computer. 


CIRCLE 636 ON READER SERVICE CARD 






both 32-bit slots with memory boards that 
take up to 8MB of RAM each, bringing 
32-bit system memory up to the rather odd 
sum of 17MB. 

One of the more interesting features of 
the 386-20 Plus, and an upgrade from the 
GV-386, is having Intel 80387 math co- 
processor support on the motherboard. In 
addition, the motherboard is capable of 
supporting the Weitek 3167 and Weitek 
1167 modules. In fact, the tested system 
was equipped with both the Intel and the 
Weitek 1167. If you have a program that 
can take advantage of a Weitek module, 
you simply turn the module on by follow- 
ing the accompanying software’s instruc- 
tions. 

Speedwise, in zero-wait-state mode, 
the 386-20 Plus scored above average on 
the 80386 Instruction Mix, Conventional 
Memory, and Extended Memory bench- 
mark tests. In contrast, it received a below- 
average score for the small-record DOS 
File Access test and an average score for 
the large-record DOS File Access test. The 
386-20 Plus also scored poorly in the 
BIOS Disk Seek test. 

Overall, PC Designs’ latest effort effec- 
tively integrates brand-name components 
and a proprietary motherboard to yield 
generally swift and solid performance. If 
you’re in the market for a 386, this system 
is worth a look. — Stephanie Izarek 
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Now 

you can 
send 

E-mail car 

Ibcfcsr 

aslitdeas 



Introducing MCI Mail's Preferred Pricing Optionr 

Now, for the same price it costs to send a letter, MCI 
Maif delivers your messages in an instant. 

Thanks to our Preferred Pricing Option* you can send 
up to 40 electronic messages or domestic faxes for just 
$10 per month. 

That’s as little as 25<t each. 

You also get our Advanced Service free. Plus free 800 
accessr We’ve even waived our $25 annual fee. 

So start expressing your thoughts today 1b sign up for 
MCI Mail, return the coupon. Or call 1-800-444-MAIL. 


I ^Send to: MCI Mail, 1718 M Street, NW, Suite 299, I 
I Washington, DC, 20036. | 

□ Sign me up for MCI Mail’s Preferred Pricing Option. 

I □ Please send me more information. I 


i L 


Name 

Phone 


Company 

Title 


I Address 

Suite 



City 

I 


State 


Zip 


MCIMaU: 




•Preferred Pricing may include electronic messages up to 7500 characters or domestic Fax Dispatch messages up to 1 page. (You can send longer transmissions with each 
additional increment of 7500 characteis/1 page, or any portion thereof, counting as an additional message.) After the first 40 messages each month, messages are billed at 
regular rates. Preferred Facing Option and $25 annual fee waiver limited to one per customer. Preferr^ Pricing begins with the calendar month following sign-up. 
* 'Domestic TYMNET access costs have increased to 25« per minute effective 2/1/89, and message unit charges may apply for MCI Mail local access. 


O MCI Communications Oxporation. 1989. 


Let US show yoa' 
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■ 80386 DESKTOP PCs 


PcLinkCorp. 

PC LINK 386-16 
PC LINK 386-20 


It’s hard to see how you could go wrong 
with one of PC Link’s computers. All the 
electronic components are made in the 
U.S., and the systems’ performance will 
satisfy anyone who won’t despair if he 
doesn’t own a speed champion. The work- 
manship is the best you can find, short of 
IBM, and — considering the quality — the 
price is right. 

The $1,895 base configuration of the 
16-MHz PC Link 386-16 comes with 1 MB 
of 100-nanosecond RAM on the mother- 
board, a 220-watt Tri-Mag power supply, 
a 1 .2MB Toshiba floppy disk drive, a flop- 



F A C T 


FILE 


PC Link Corp. 

29 W. 38th St. 

New York. NY 10018 
(800)221-0343 
(212) 730-8036 

PC Link 386-16 

List Price: With 1MB RAM, 1 .2MB S'A- 
inch floppy disk drive, $1 ,895; with 70MB 
harddisk, monochrome monitor, DOS 3.3, 
$2,950; with VGA monitor, $3,450; with 
2MB RAM. 40MB hard disk. 80387 co- 
processor, $4,795. 1MB RAM upgrade. 
$995; 150MB hard disk with ESDI control- 
ler, $1 .600; 60MB tape backup, $659. 

CIRCLE 623 ON READER SERVICE CARD 


PC Link 386-20 

List Price: With 1MB RAM, 1 .2MB 5'/4- 
inch floppy disk drive, $2,295; with 7()MB 
hard disk. momx:hrome monitor, DOS 3.3, 
$3,350; with VGA monitor, $3,850; with 
2MB RAM, 90MB hard disk, 1 .2MB 5'/4- 
inch and 1 .44MB 3 '/--inch floppy disk 
drives. 80387 coprocessor, $6,375. 1MB 
RAM upgrade. $1 ,095; 150MB hard disk 
with ESDI controller, $1 ,600; 60MB tape 
backup, $659. 

CIRCLE 624 ON READER SERVICE CARD 


In Short: PC Link's computers, built around 
the Hauppauge motherbttard, use the highest- 
quality components, run at good or better 
speed, and offer all the options that anyone 
except a hot-rodder could a.sk for. At $1 .895 
for a 16-MHz ba.se system without hard disk 
and video, the price is better than rea.sonabIe. 


py/hard disk controller, an Everex card 
with serial and parallel ports, and a Key 
Tronics Enhanc^-style keyboard. A simi- 
larly configured 20-MHz PC Link 386-20, 
with 1MB of 80-ns. RAM, goes for $400 
more. MS-DOS 3.3 adds $95 to the price; 
4.01 adds $119. 

Externally there’s no difference be- 
tween PC Link’s 16- and 20-MHz ma- 
chines. Both come in sturdy AT-size desk- 
top cases with three open half-height bays. 
The front panel offers a key lock, indicator 
lights, an(i a reset switch. 

At the heart of each machine is the reli- 
able and handsome Hauppauge Computer 
Works 386 motherboard. Near the front of 
the motherboard are 1MB of 256-kilobit 
chips, the 80386, and a socket for an 
80387. The motherboard doesn’t use on- 
board cache, but its memory is four- way 
interleaved, and the ROM BIOS and video 
BIOS can be moved into shadow RAM. 

Our tests showed that the 16-MHz 
model generally performs at the faster end 
of the spectrum. The early model of the 
20-MHz motherboard we tested per- 
formed somewhat less impressively, but 
PC Link plans to ship an improved version 
with the 386-20. 

On the left side of the motherboard in 
each unit is a proprietary 32-bit slot for 
Hauppauge’s memory cards; you can add 
up to 14MB of RAM to the 16-MHz mod- 
el, 64MB to the 386-20. Next are three 8- 
bit slots followed by four 16-bit slots. Five 
knockouts on the back panel let you mount 
extra ports without wasting slots. 

For compatibility’s sake, the Haup- 
pauge motherboard keeps things sane and 
simple. Unless you run a TSR that lets you 
throttle back by pressing Ctrl- Alt-Minus, 
the board runs at only one speed. You can 
configure the Award BIOS by pressing 
Ctrl-Alt-Esc before DOS starts to boot, but 
those keys have no effect when you’re run- 
ning DOS or an application. A setup pro- 
gram on-disk is always available from the 
DOS prompt, and a configuration program 
lets you add two custom entries to the hard 
disk parameter table. For fancier memory 
management, a copy of Quarterdeck’s 
QEMM-386 utility is included . 

The components are good enough to 
make you forget about the 1-year parts- 
and-labor warranty. For monochrome sys- 
tems, PC Link sells the Hercules Graphics 



High-quality woikmanship and U.S.A.- 
made, brand-name electronic compo- 
nents are hallmarks of the sturdy PC Link 
386-16 and 386-20 systems. Among the 
components of the desktop-AT-style 
386-20 were Hauppauge Computer 
Works’ reliable 386 motherboard, which 
runs mostly at one speed. 


Card Plus; for color systems, the Video 
Seven VGA card or the 16-bit Video Sev- 
en VRAM VGA card. PC Link offers 
about ten different flavors of hard disks 
and Sysgen tape backup units. If you don’t 
like the mushy feel of the Key Tronics key- 
board, you can have a clickier Chicony 
model. And the Hauppauge motherboard 
is so thoughtfully designed that you can 
even plug in the old PC- or XT-style key- 
board and make a quiet protest against the 
“Enhanced” standi imposed by IBM. 

The 16-MHz machine tested in PC 
Labs came with a Miniscribe 40MB hard 
disk connected to an NCL controller. The 
20-MHz machine had CDC’s 90MB ESDI 
disk connected to a Western Digital con- 
troller and also included a 1.44MB To- 
shiba floppy disk drive. Both machines 
were fitted with Video Seven’s 16-bit 
VRAM VGA card and NEC MultiSync II 
monitors, and each included a 2MB mem- 
ory card fitted with 1 MB of RAM. 

PC Link’s computers don’t have the 
kind of streamlined cases, LED displays, 
or exotic hardware that will make your 
friends envy you for a few months — until 
the next fancy machine hits the streets. But 
if you buy one, you’ll probably feel quietly 
proud of your good sense and eye for qua- 
lity. — ^Edward Mendelson 
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386-based PCs: Summary of Features 


T he following commentary analyzes some of the 
terms in this table of features. The phrases in bold 
type are listed in the same order as in the left-hand 
column of the table. 


RAM chip* RAM chips come in two basic types: 


Baeic configuration This price represents the 
most-stripped-down machine the vendor will sell, 
typically including 1MB RAM, one floppy disk 
drive, and serial arxl parallel ports. Note that 
these prices are not always strictly comparable 
because some vendors will not sell their 
computers without a hard disk or with less than 
2MB RAM. Therefore, when comparir)g products, 
please consult the “standard configuration" prices 
as well. (All prices in this features table are 
subject to change.) 

Coat of DOS 3.3/OS/2 DOS is sometimes 
included in the baste configuration; In other cases, 
it has a separate price. OS/2 can sometimes be 
purchased with a system, but it is not available 
from all vendors. 

Hard dlak options For buyers seeking specific 
configurations, some vendors offer more flexibility 
than others. The number of different hard disks 
the vendor offers for a machine is often indicative 
of how much customizing is available. Keep in 
mind that it is sometimes far more cost-efficient to 
buy your corr^ter and hard disk from different 
vendors. 

Reset switch Many computers rK>w come with a 
reset switch allowing a cold reboot of the 
computer. This switch saves wear and tear on the 
power switch. 

Standard configuration For the sake of price 
comparisorts, our "standard" configuration 
normally inchjdes 1 MB RAM, a 60MB hard disk, 
at least one floppy disk drive, a monochrome 
monitor, at least orie paraltei artd orw seri^ port, 
DOS, and a keyboard. Because the closest ap- 
proximation of our standard package may differ 
from this configuration, the price of each system 
is followed by the total RAM (if the package 
includes more than 1MB) ar>d the size of the hard 
disk (if other than GOMB). Where rto price 
appears, the vendor dom not seH a system that 
conforms to at least five of the parameters vre 
have designated for a startdi^ machine— which 
means merely that the reader will have to use 
other information in comparing prices. 

Tasted configuration The specifications of the 
evaluation units depend on what configuration 
each manufacturer has sent us (based on our 
guidelines). The list prica cited always includes 
DOS. 


Bus clock speeds Bus speed becomes more 
important as computers run at faster clock speeds. 
A computer's bus speed may actually be too fast 
for expansion cards, most of which operate at 6 or 
10 MHz. Time-out periods, sometimes called wait 
states, are often used to slow down the bus. 

Disk controller manufacturer and type 
(Interface/encoding) Several interfaces are used 
to control the way data is transferred from the hard 
disk to the computer. The most common disk 
interface standard is the ST-506/412, used in the 
IBM PC-XT and PC AT. Two other comrrw data 
transfer interfaces are SCSI (Small Computer 
System Interlace) and ESDI (Enhanced Small 
O^ce Interface). Both SCSI and ESDI require 
special hard disk controllers and cannot run oft 
existing PC-XT or PC AT controllers. 

Disk encoding techniques currently include 
RLL (Run Ler>gth Limited) arxl the older MFM 
(Modified Frequency Modulation) scheme. All data 
is encoded onto and read from your hard disk as a 
series of polarity-reversing bits representing ones 
and zeros. Nine such bits would to needed to store 
12 bits of data in MFM format, and only six polarity 
char>ges are required with RLL format; thus, MFM 
takes more space than RLL but provides a more 
stable environment and is more commonly used. 
ST-506 technology, for instance, uses the MFM 
encoding scheme. 

BIOS version and date The BIOS date is 
important to teose planning to use SV^inch disk 
drives. Early BIOS versions cannot handle this 
format. (In some cases the veridor would not 
release this information.) 

Me m o r y chip type In this context, Kb arxl Mb 
refer to kilobits and megabits, respectively. 

Chip packaging Memory chips come in a variety 
of stylM: DIPs, SIPs, and SIMMs. The Dual In-line 
Package (DIP) is the traditional buglike computer 
chip sprouting 8, 14. 24, or even 40 or more metal 
legs (evenly divided between right and left sides). 
Single In-line Packages (SIPs) are sirtgle-package 
arrays of computer chip logic assembled so that all 
connecting legs are in a straight line, like the teeth 
on a comb. Sir>gle In-line Memory Modules 
(SIMMs), on the other hand, are individual logic 
devices that are installed on their own small circuit 
board, creating a comportent module that can to 
plugged into a larger device. Their physical 
amangement duplicates tt>e integrated structure of 
a SIP but allows for the possibility of replacing an 
individual memory component if necessary. 


static and dynamic. Static RAM chips (SRAMs) 
are faster ato more efficient but costlier. Dyrramic 
RAM chips (DRAMs) cost less and are more 
common, but the trade-off is in slower processirig 
and operation. 

Static column RAM uses SRAM chips 
arranged electrically as pages (using column 
address) rather than as individual words or bytes 
(using row address). Paging is desirable because 
the 80366 contains a prefetch instruction that 
allows it to deal with a full page of RAM. 

Intarlaavad memory CPU speed is usually faster 
than memory speed. Interleaved memory 
increases processing speed by splitting the 
memory into two or more portions. The CPU then 
sends information to a sermon at a time, allowing 
one section to process while another receives 
data. 

Shadow RAM Shadow RAM is a technology that 
loads system BIOS and/or video BIOS (firectly into 
fast RAM on boot-up of the computer. The BIOS 
then operates much faster. 

Dlak cache software Some companies provide 
their own software to faciiitate cacNng. Other 
computers can generally take advantage of the 
caching facility within some version of DOS. 

Maximum 32-bn RAM There is currently no 
standard for 32'bit cards, and not many cards are 
available today. Many computer ntanufacturers. 
however, have designed their own 32-bit slots for 
memory expansion cards. The avallabiNty of 32-bit 
slots for memory cards is especially important in 
the era of OS/2, a memory-hur>gry ope^ng 
system. 

FCC certification class Two classes of FCC 
(Federal Communications Commission) approval 
may to given to computers; Class A and Class B. 
Th^ classes concern levels of radio-frequency 
interference. With Class A approval, a computer 
may to operated in a busirtess locale. The tougher 
Class B rating allows home use as well, where 
computers are likely to to placed near radios and 
television sets. 

Certification tests must to performed by 
private testing companies. The passirtg results are 
then sent to the FCC for final certification, a 
process fiiat can take sev^l months. 
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BASIC CONFIGURATION 


Acer Ttchiraloglec Cerp. - 
Acer Acer 

1100/16 1100/20 


Acer 

1100/25 


AdvanceO 

Le|lc Reteircli Inc. - 


Altec 
Teehnotootr Corp. - 


ALR HeiCacke ALR FleiCache AltH 
20306DT 25306 ZIP-366/16 


Altec 

ZIP-306/20 


Uet price 

$3,195 

$3,945 

$8,295 

$2,695 

$9,499 

$1,595 

$1,845 1 

Beeic cnnRguretion Includee 

2MB RAM. t2MB 2MB RAM. 12MB 2MB RAM. 12MB 1MB RAM, 12MB 4lie RAM. 

1 MB RAM. 12MB 1 M RAM. 12MB 

loppy dWrdrhe. 

loppy dak drive. 

aoppydhkdive. Soppydbkdrive, 

fiOMBfwddiBk. Noppydhk drive. 

(loppy dtokdnve. 


twoaarWand 

two aerial and 

hsosstialand 

onaasrialand 

12MB Soppy 
dtakdrive^^ 
card, one aerial 

one aerial and 

on# ssrtal end 


oneparaMpon onepareM pori one peralei pori 
OOS3.3 .m£^ DOS3:3.MbD- OOSZ.i. Micro- 

one peraiel port 

ons paralM port 

one peraiel port 


cottWndow*/ 

cottWMemci 

softWtoebwe/ 


andoneparaRal 




386 

386 

366 


port 



Drive baye 

5 half-height 

5 half-height 

5haK-height 

5 half-height 

6haff-height 

ShaN-heigm 

5 half-height 

Coat of DOS 3^ OS/2 (d aveHabte) 

lndudad$32S 

lnckid6dd32S 

lnciudsd'$329 

$16(V 

$160/ 

$75/ 

$75/ 




Unevalable 

UntaeiahlB 

UnviisMaOli 

Unavailabla 

Hard dtak opdone 

8 

6 

8 

3 

2 

6 

6 

Skite 

Two 64)N. five 

1V«o80ilflvs 

Orta 8-bil six 

1^084)6,10(7 

One6-blt.six 

1V«oa4)il.((ve 

IVtoa-bHllve 


ieCN.one32-M 

ieM,one32-bK 

184iN,lwo32-bil 

18«1 two 32-bit 

164)11 one 32-bit 

184)11 ona324)M 

16^. one 324)11 

Slota free srtth hard end floppy drivee, video, 
two aortal and one peraHtl port inataliod 

5 

5 

5 

5 

5 

4 

4 

Poarnr eupply (watte) 

200 

200 

230 

200 

200 

285 

275 

Reeet twitch 

Ron! 

Rent 

Rent 

None 

None 

Root 

Ront 

Meyboaid cablo length flnohoe) 

96 

96 

96 

72 

72 

60 

60 


STANDARD CONFIGURATION 


Pilot of monochrome eyelMn wtth 1MB RAM, 
00MB hard disk, DOS 
Pilot of VQA system 


K60O(2MB $5,350 ^MB 
RAM. TOmdhk) RAM. TOMBC 


$8,260 (2MB 
disk) RAM. 70MB 


$4.3t9 
disk) (66MB disk) 


$5,305 (2MB $6,055 (2MB $6,955 (2MB $5,013 
RAM. 70MB disk) RAM, TOMB dhk) RAM. 70MB disk) (66MB disk) 


$2,195 

$2,795 


$2,445 

$3,045 


TESTED CONFIGURATION 


Ust price 

TesM configuration Includes 


kRcroprooessor dock speeds 
Bus clock speeds 

Wan states 

Disk controller manufacturer end type 
(Interface/encoding) 


$5,954 $8,382 $10,017 $6,884 $10,444 $2,995 

4I4B RAM. TOMB 4MB RAM. 4MBRAM. 2MBRAM. 4MBRAM. 2MBRAM. 

htfddiak. 1.2MB tS9MB hwd disk. 159MB herd disk. 120MB hard disk, 150MB hard disk. 43MBhard<Ssk, 

flccmdhkdrtvs. 1.2MB (loppy disk 1.2MB ftoppy disk t2MB floppy dipt 1-2M6 and 1.2MB8nd 

VGAmonilor, drive, V^morS- drive. VIMmoni- drivs. VQA 144MBnoppy 1.44MB 

mouse tor. 80387-20 tor. mouse monitor cftskdn^.vGA floppy did( 

coproc ess or. monitor drtves.VQA 


$3,245 

2MB RAM. 65MB 
harddisk, 1.2MB 
vidi44M6 
Soppy (isk drives, 
^mc 


4.77/&8/16MHZ 4.77/6«/20 MHz 6«/25MHz 
8MHz 8MHz 8MHz 

2 0 0.1 

vySslemOigiM OTC(ESOi) OTC(ESOI) 
(ST-506/MH4) 


1(V20MHZ 
10 MHz 
0 

western DigM 
(ESDI) 


10/25 MHz 

8 MHz 
0 

Vieslem OigitBl 
(ESDI) 


&«'16MHz 

8 MHz 
0 


6/8/20 MHz 

10 MHz 
0 

.jlemDigital Oatsiechnology 
(ST-50644PM) (ST-5064Ui.) 


Number of drives handled by eontroller 
BIOS version and date 


System board manufacturer 
386 chip eel manufacturer 


Acer 

Intol 


Acer 

Intel 


Phoenix ROM 
BIOS Plus (f 
iemberK 


None (uses 
diacreiB logic) 


Phoenix ROM Phoenix BIOS, Aivard BIOS, ver- 
BIOS Plus (Sep- version 1.1003 sion 3.3 (1968) 
(ember 1968) (Janu^ 1968) 


bgic) 



Memory chip type 

1Mb 

2S6Kb 

1Mb 

2S6Kb 

256Kb, 1Mb 

1Mb 

1Mb 1 

CMppeckeglng 

DIP 

DIP 

SIMM 

DIP 

DIP 

DIP 

DIP ' 

RAMchIpe 

DRAM 

ORAM 

ORAM 

DRAM 

DRAM 

Static column 

Static column 







RAM 

RAM 

Interteaved memory 

• 

• 

O 

O 

O 

O 

0 

Shadow RAM 

BK>Sand 

BIOS and 

BK>Sand 

BIOS and 

BIOS and 

BIOS and 

BIOS and 


video 

video 

video 

video 

video 

video 

video 


Type of cache controller 

None 

None 

Intel 82385 

Intel 82365 

ALR(64K) 

None 

None 




(32K) 

(32K) 




Diek cache eoftware 

O 

O 

• 

• 

• 

O 

O 

Maximum RAM on motherboard 

4MB 

4MB 

8MB 

2MB 

4M8 

N/A” 

K/A” 

Maximum 32-blt RAM 

16MB 

16MB 

40MB 

10MB 

16MB 

10MB 

10MB 

Maximum total system RAM 

16MB 

16MB 

40MB 

16MB 

16MB 

16M8 

16M6 


Warranty 

1 year; 4 months 

1 year;4monihs 

1 year; 4 months 

1 yew 

1 year 

1 year 

1 year 


orvalte service 

on-aMe eervice 

on-sMs service 





FCC oerttfleetion date 

B 

B 

B 

A 

A 

B 

B 


— EdSore Choice 


— (be O— No N/A*— Not a ppU ca bterthemechtoebnott wel leblelnthieconllgufetlon. 

N/A**— Not e pia ce bie: RAM to loceted on memory cards rather toan on the ft>othettx >B td. 
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386-based PCs: Summary of Features 


Bus Computer Systems Canon USA Inc. Compaq Computer Corp. CompuAddCorp. 



Bus 

Bus 

Canon 

Compaq Desk- 

Compaq Desk- 

CompuAdd 

CompuAdd 


386/20 

386/25 

A-2Q0SX 

pro 386' 20e 

pro 386 25 

386 16 

38620 

List price 

$2,099 

$3,650 

$5,500 

$5,199 

$8,299 

$1,895 

$2,295 

Basic configuration 

1M8RAM.12MB1M8RAM. t 2MB 1MB RAM. 40MB IMB RAM. 1.2MB 1M6 RAM. 60MB 1MBRAM. 12MB 1MB RAM. 12MB 

floppy disk drive. 

(loppy disk drive, 

harddisk. 1.2MB 

floppy disk drive; 

harddisk. 1.2M6 

floppy disk drrve. 

flofvy disk drive. 


onesenalarxJ 

one serial and 

floppy disk drive. 

one senal, one 

floppy disk drive, 

two senal and 

two senal and one 


one parallel port 

one parallel port 

tiMO senal and 

parallel, and one 

one senal and 

one parallel port 

parallel port 




one parallel port. 
OOS33 

mouse port 

one parallel port 



Drive bays 

7 half-height 

7 half-height 

5 half-height 

4 half- height 

4 half-height 

5 half-height 

5 half-height 

Cost of DOS 3.3/ OS/2 (if available) 

$79 

$79 

Included 

$120 $325 

S12aS32S 

$79 

$79 

Unavailable 

Unavailable 

Unavailable 



Unavailable 

Unavailable 

Hard disk options 

10 

10 

1 

4 

5 

7 

7 

Slots 

One 6*bit. six 

One 8-bit, SIX 

Two 0-bit. five 

Four 16-bit. one 

Two 8-bii. five 

Two 8-bii. five 

One 8-bil. six 


I6*bit. one 32-bit 

16-brt. one 32-bit 

16-bit, one 32-bit 

32-bit 

iabit. one32-tHl 

16-bit. one 32-bi1 

i$-brt. one 32-bit 

Slots free with hard and floppy drives, video, 
two serial ar>d one parallel port installed 

4 

5 

5 

4 

6 

4 

5 

Power supply (watts) 

220 

250 

200 

175 

220 

220 

230 

Reset switch 

Front 

Front 

Ron! 

None 

None 

None 

None 

Keyboard cable length (inches) 

90 

90 

96 

54 

72 

72 

72 









1 STANDARD CONFIGURATION 








Price of monochrome system with 1 MB RAM, 

$2,950 

$4,325 

N/A' 

$6,974 

$8,674 

$2,731 

$3,082 

60MB hard disk, DOS 




(40MB disk) 

(60MB disk) 

(70MediSk) 

(70M8dtsk) 

Price of VGA system 

$3,450 

$4,825 

$6,480 (40MB 

$7,418 

$9,717 

$3,406 

$4,315 



disk. EGA) 

(40M6disk) 

(60M6di$k) 

(70MB disk) 

(70M6disk) 


List price with DOS 

$4,999 

$8,999 

$6,480 

$11,191 

$21,614 

$3,917 

$4,858 1 

Tested configuration includes 

2MB RAM. 

4MB RAM. 

1MB RMt. 40MB 2M6 RAM. 

SMB RAM. 

2M8 RAM. 70MB 2MB RAM. 110MB 

100MB hard 

330MB hard disk, harddisk. 12MB 

110MB hard 

300MB hard disk, hard disk, 1.2MB 

hard disk. 12MB 


disk. 1.2MB and 
144MBnopm 
disk drrves. VGA 

i2M6and 
1.44MB lloppy 
disk dnves. VGA 

lloppy disk drive, 
EGA monitor 

disk. 40M6 
backup. 12MB 

135MB tape 
backup. 1.2MB 

fkmy disk dnve. 
VGA monitor 

floppy disk drive. 

VGA monitor 



and 1.44MB 

fkmpy disk dnve, 
VGA monitor. 




monitor. 80367 

monrtor, 80387 


floppy disk 




coprocessor 

coprocessor 


drrves, VGA 
morulor. 80387- 
20 coprocessor 

80387-25 co- 
processor 



Microprocessor clock speeds 

820 MHz 

625 MHz 

a 16 MHz 

20 MHz 

4,77/6/8/25 MHz 

4 7 6/8-'16MHz 

8/20 MHz 

Bus clock speeds 

8T0 MHz 

&8.33 MHz 

8 MHz 

8 MHz 

8.33 MHz 

8 MHz 

6.6/10 MHz 

Wait states 

0.1 

0.1 

0. 1 

0 

0 

0 

0 

Disk controller manufacturer and type 

Disinbuted 

Distributed 

Wbstem Digital 
IST-506/MFM) 

Compaq 

Compaq (ESDI) 

Western Digital 
(ST-506 MFM) 

Adaptec (ST-50& 

(interface encoding) 

Processing 

ProcessiTK] 

(ST-506 MFM) 

RLL) 

(ST-506 MFM) 

(ST-506 MFM) 






Number of drives handled by controller 

5 

5 

4 

4 

4 

4 

4 

BIOS version and date 

AMI BIOS 

AMI BIOS 

Award 386 BIOS. CompagBlOS 

Compaq BIOS 

Award BIOS. 

Award BIOS. 


(September 1988) (September 1988) Version 2.02 

(June 1988) 

(June 1988) 

VBrs»on3.03 

Version 3.04 




(December 1988 



(November 1988) 

(January 1969) 

System board manufacturer 

AMI 

AMI 

Acer 

Compaq 

Compaq 

Micronics 

CompuAdd 

386 chip set manufacturer 

Chips and 
lechr>ologies 

Chips arxl 
1ecnnoiog«s 

Intel 

Intel 

Intel 

None (uses 

Chips and 




ducrete logic) 

technologies 









1 MEMORY SPECIFICATIONS 








Memory chip type 

256Kb 

1Mb 

1Mb 

256Kb 

1Mb 

256Kb 

256Kb. 1Mb 

Chip packaging 

DIP 

SIMM 

DIP 

DIP 

DIP 

DIP 

SIMM 

RAM chips 

DRAM 

Static column 
RAM 

DRAM 

DRAM 

DRAM 

DRAM 

ORAM 

Interleaved memory 

O 

• 

O 

• 

• 

o 

0 

Shadow RAM 

BIOS and video 

BIOS and video 

BIOS arxl video 

None 

None 

BIOS and video 

BIOS and video 

Type of cache controller 

Bus (64K) 

Bus (64K) 

None 

Intel 82385 

Intel 82385 

None 

Austek (32K) 





(32KB) 

(32KB) 



Disk cache software 

o 

o 

O 

• 

• 

O 

O 

Maximum RAM on motherboard 

N.A- 

8MB 

4MB 

4MB 

13MB 

N/A** 

N/A** 

Maximum 32-bit RAM 

16MB 

24MB 

16MB 

16MB 

16MB 

10MB 

16M6 

Maximum total system RAM 

64MB 

96MB 

16M8 

16MB 

16MB 

16MB 

16MB 









1 OTHER 








Warranty 

2 years 

2 years 

1 year 

1 year 

1 year 

1 year 

1 year 

FCC certification class 

B 

B 

B 

B 

B 

B 

B 

.-—Editor's Choice •— C>— No HA' — Not appbcable: the machine t$ not available in this configuration. 





N A**— Not apphcaWe: RAM is located on memory cards rather than on the motherboard 
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I 


Computer CoatiMutal Cortfata 

Systemi Corp - Teelinology Inc. Taehaologies loc. Core International 

Leo TepCun Top Gun Cordate Cordate CoreATomIzer CoreATomIzer 

336/16 386/20 366/25 C8 5000 CS 5000-2 386/20 386/25 



Computer 

Products United Inc. 

CompuAdd CPU CPU 

386/25 386/20 386/25 



Austek (32K) 

AMI (64K) 

AMI (64K) 

None 

None 

None 

None 

None 

Core<64K) 

Core(64K) 

O 

O 

O 

O 

O 

0 

• 

• 

• 

• 

, N/A" 

N/A** 

SMB 

N/A** 

SMB 

SMB 

16MB 

16MB 

SMB 

SMB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16M6 

16M8 

16M8 

16MB 

16MB 

16MB 
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386-based PCs: Summary of Features 



OataWorltf Ine. Dell Computer Corp- Destiny Computers 



DataWorld 

DataWorld 

DataWorld 

Dell 

Dell 

Destiny 

Destiny 

BASIC CONFIGURATION 

Data 386-16 

Data 386-20 

Data 386-25 

System 310 

System 325 

386-16 

386-20 

List price 

$1,995 

$2,695 

$3,695 

$2,799 

$4,599 

$2,306 

$2,500 

Basic configuration includes 

1MB RAM. 1.2MB 1MB RAM. 1 2MB 1MB RAM. 1 2M8 1MB RAM, 1.2MB 1MB RAM. 12MB 1MB RAM. 1.2MB 1MB RAM. 1.2Me 

floppy disk dnve. 

floppy disk dnve. 

floppy disk dnve. 

floppy disk dnve. 

floppy disk dnve. 

floppy disk drrve 

floppy disk dnve 


monochrome 

mortochrome 

morxxhrome 

two serial and 

twosenal and 




moniior. one 

monttor, one 

monitor, one 

one parallel port 

one parallel port 




parallel port 

parallel port 

parallel port 





Drive bays 

5 halt-height 

5 half-height 

6 half-height 

5 half-height 

5 half-height 

5 half-height 

5 half-height 

Cost of DOS 3.3/ OS/2 (If available) 

$758315 

$75$315 

$75. $315 

$1006325 

S100S325 

$110 Unavailable 

w 

0 

c 

1 

Hard disk options 

12 

12 

12 

4 

3 

16 

16 

Slots 

Two8-btt. five 

One 6-bit. SIX 

Two e-bii. SIX 

T«w>e-b(L SIX 

Two S-bi(. SIX 

Two 6-bri, five 

Two6-bit. five 


ie-bit.one32-btt 

16-brt, one 32-011 

16-bit. one 32-bil 

16-t>it. one 32-bil 

16-bit. one 32-bi1 

16-bil. ot>e 32-bit 

16-bit. one 32-brt 

Slots free with hard and floppy drives, video, 
two serial and one parallel port installed 

4 

4 

5 

6 

6 

4 

4 

Power supply (watts) 

230 

200 

230 

230 

230 

200 

200 

Reset switch 

Front 

Front 

Front 

None 

None 

Front 

Front 

Keyboard cable length (inches) 

72 

72 

72 

72 

72 

108 

108 









STANDARD CONFIGURATION 








Price of monochrome system with 1 MB RAM. 

$2,593 

S3.393 

$4,293 

$3,799 

$6,100 

$2,800 

$3,271 

60MB hard disk, DOS 

(66M6diSk| 

(66M6 dtsk) 

(66MB disk) 

140MB disk) 

OOMBdisk) 



Price of VGA system 

$3,193 

$3,693 

$4,893 

$4299 

$6,400 

$3,300 

$3,780 

(66Meptsk) 

(66MB disk) 

(66MB disk) 

(40MB disk) 

(90MB disk) 











TESTED CONFIGURATION 








List price 

$3,553 

$4,393 

$7594 

$6,229 

$9,130 

$5,225 

$5,870 

Tested configuration includes 

2Me RAM, 44MB 2Me RAM. 66MB 4MB RAM. 

4MB RAM. 90M6 4MB RAM. 

4M6 RAM. 

4MB RAM. 

harddisk. 1 2MB 

hard disk, 1.2MB 

150MB hard disk 

harddisk. 12MB 

322M6hard 

106MB hard d«k 

106MB harddisk. 


floppy disk dnve, 
VGA monitor 

floppy dtsk dnve. 
VGA monitor 

12MB floppy 
dek dnve. VGA 

and 1 44MB 

disk. 1.2MB and 

12MB floppy disk 

1 2M6 floppy disk 


floppy disk drives 
VGA monitor 

1.44MB floppy 
disk dnves. vGA 

dnve, CGA 

drive. VGA 




monitor 

monitor 

monitor 






monitor 



Microprocessor clock speeds 

6/8/ 16 MHz 

820 MHz 

825 MHz 

4.77/820 MHz 

4.77 825 MHz 

88' 16 MHz 

8820 MHz 

Bus clock speeds 

8 MHz 

10 MHz 

8.33 MHz 

8 MHz 

8 MHz 

8 MHz 

10 MHz 

Wait states 

0 

0.1 

0.1 

0 

0 

0.1 

0.1 

Disk controller manufacturer and type 

Data lechnoioQv 

Data lechnoioav 

Data liechnoloov 

Western Digital 

Western Digital 

Adaplek (ESDI) 

Adaptek (ESDI) 

(interface ertcoding) 

Corp (ST-506. 
MFM) 

Corp (ST-SOe 
RLL) 

Corp (ESDI) 

(ESDI) 

(ESDI) 



Number of drives handled by controller 

4 

4 

4 

4 

4 

4 

4 

BIOS version and date 

Phoenix BIOS 

AMt BIOS II 

AMI BIOS II 

Phoenix BIOS 

Phoenix BIOS 

Award BIOS, 

Phoenix BIOS, 


Plus, Version 

(September 

(September 

Plus. Version 

Plus. Version 110 Version C3 03 

Version 11003 


110 03 (January 

1986) 

1968) 

1.10 09 (January 

X46 (January 


(January 1966) 

System board manufacturer 

Micronics 

AMI 

AMI 

Dell 

Dell 

Micronics 

Micronics 

386 chip set manufacturer 

Chips and 
lechnoiogies 

Chips and 
lechnoiogws 

Chips and 
Technologies 

Chips and 
technologies 

Chips and 
lechrx>logies 

None (uses 
discrete logic) 

Chips and 

Technologies 












MEMORY SPECIFICATIONS 








Memory chip type 

256Kb 

256Kb. 1Mb 

256Kb. 1Mb 

256Kb. 1Mb 

256Kfa. 1Mb 

256Kb. 1Mb 

1Mb 

Chip packaging 

DIP 

DIP 

DIR SIMM 

SIMM 

SIMM 

DIP 

DIP 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM, static 

DRAM, static 

DRAM 

DRAM 





column RAM 

cc^umn RAM 



Interleaved memory 

0 

o 

0 

• 

• 

O 

o 

Shadow RAM 

BIOS and video 

Video 

BIOS and video 

BIOS and video 

BIOS and video 

BIOS and video 

BIOS and video 

Type of cache controller 

None 

AMI (&4K) 

AMI (64K) 

Intel B2365 (32K) Intel 82385 (32K) None 

Austek (32K) 

Disk cache software 

• 

• 

• 

• 

• 

O 

o 

Maximum RAM on motherboard 

SMB 

N-A- 

8MB 

8MB 

SMB 

N/A- 

N.A’* 

Maximum 32-bit RAM 

16MB 

16MB 

16MB 

8MB 

SMB 

16MB 

16MB 

Maximum total system RAM 

16M6 

16M6 

16M6 

SMB 

SMB 

16MB 

16MB 


Warranty 

1 year 

1 yearforCPU, 6 1 year 

1 year 

1 year 

1 year 

1 year 



months for parts 




FCC certification class 

A 

A 

A 

A 

A 

B 

B 


— Editor^ Ctwoe #— ( >— No NA' — Not3ppttcabte:lhemachinetsno(avatlat>leinthisconriguration 

N'A**— Not appiicabte: RAM IS locatod on memory cards rather than on the motherboard 
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But they keep looking 
at the evidence. 



You won’t believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisp, black let- 
tering. Qean, sharp graphics. 
And whisper-quiet operation. 
But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a M-wire printer. 


Fbr just $995, you get 300 
dpi in a trim 15-pound pack- 
age that’s twice as fast as 
the original. What’s more, 
it has built-in landsc£q)e and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 201X)0-hour MTBF 


a.ssures a long, happy life. 

So call 1-800-762-0900, Ext. 
276J for the name of your 
nearest authorized HP dealer. 
Then judge the HP DeskJet 
PLUS printer for yourself. 

What HEWLETT 
m:HM Packard 


Documents created using WordPerfect 5.0 and Harvard Graphics software. 01989 Hewlett-Packard Company PE 12912 

CIRCLE 491 ON READER SERVICE CARD 



7^ 386-based PCs: Summary of Features 


Fountain 
Technologies General Tech- 


nology Corp.- Hertz Computer Corp. 


GenTech 


Hertz 


Hertz 


Hewlett-Packard Corp. 
HPVectra HPVectra 


BASIC CONFIGURATION 

3H/25 

386 

386/16 

386/25 

QS/16 

RS/20 

RS/25C 

List price 

$4,030 

$1,799 

$2,695 

$4,995 

$3,995 

$7,595 

$10,295 

Basic configuration irtcludas 

1MB RAM. 1.2MB 

1MB RAM. 1 2MB 2MB RAM, 1.2MB 1MB RAM. 1.2MB 1MB RAM. 1.2M6 IMBRAM, 

IMBRAM. 

floppy disk dnva; 

floppy disk drive, 

floppy disk drive. 

floppy disk driva. 

floppy disk dnva. 

103MB hard disk. 

103MB ha^ disk. 


one serial, one 

twosenaland 

one serial and 

twosenaland 

one serial and 

1.2MB floppy disi 

1.2MB floppy disk 


paraOel, and one 
gameport 

two parallel ports 

one parallel port 

one parallel port 

one parallel port 

drive, one serial 
and one parallel 
port 

drive, one senal 
and one parallel 
port 

Drive bays 

5 half-height 

5 half-height 

5 half-height 

5 hatf-height 

3 half-height 

6 half-height 

6 half-height 

Coat of DOS 3.3/ OS/2 (H available) 

STOTSSO 

$69. Unavailable 

$99' $325 

$99'$32$ 

$120$325 

$120$32S 

$120$32S 

Hard disk options 

5 

12 

6 

6 

2 

3 

3 

Slots 

TMoB-CMtfive 

T«io 6-bti. five 

Twoe-bit. four 

One 6-bil, five 

One6-b(i. six 

IWo S-brl. six 

Twoe-bli. Six 


16-bit, one 32-bit 

16-bit, one 32-bil 

16-bit. two 32-bit 

16-bit. (wo 32-bit 

i6-bi(.one32-bit 

1&-bit. one 32 bit 

l&-bil.one32-bit 

Slots tree with hard and floppy drives, video, 
two serial and one parallel p^ installed 

4 

5 

6 

6 

4 

6 

6 

Power supply (watts) 

200 

200 

220 

220 

220 

230 

230 

Reset swHch 

Front 

None 

None 

None 

None 

None 

None 

Keyboard cable length (Inches) 

136 

72 

72 

72 

96 

96 

96 

STANDARD CONFIGURATION 

1 







Price of monochrome system with 1MB RAM. 

$5.2S0 

$2.42S 

$3,395 (2MB 

$5,495 

$5,910 (40MB 

$8,400 (103MB 

$1t.110(103MB 
disk. VGA 
monochrome) 

BOMB hard disk, DOS 


(40MB disk) 

RAM. 40MB disk) (40M8 disk) 

disk.V(3A 

monochrome) 

disk.V(3A 

monochrome) 

Price of VGA system 

$6,010 

$2,850 

(40M6disk) 

$3,995 (2MB $5,995 

RAM. 40MB disk) (40MB disk) 

$6,580 
(40MB disk) 

$9,080 

(103M8di$k) 

$11,780 
(103MB disk) 

TESTED CONFIGURATION 

1 








List price 
Tested configuration Includes 


1 MB RAM. 40MB 2MB RAM. TOMB 4M8 RAM. 


$9,875 
2MB RAM. 40MB 2MB RAM. 


$13,175 
4MB RAM. 15SMG 


1S0MB hard di^. hard disk. 12MB hard disk. 1 2M8 330Me hard disk, hard disk. 1.2MB 103MB hard disk, hard disk. 1.2MB 

l2MBand1.44 ' ' ‘ ‘ ' 

floppy disk drh«s. 

VGA mo 


floppy disk dnva. ar>d 1 44M6 1.2MB artd 

I. VGA monitor floppy disk dnvas. 1.44M6 floppy 
VGA monitor disk dnvas. vG/ 


fl^d 
VGA me 


Microprocessor clock speeds 

Bus clock speeds 

Wait states 

Disk controller manufacturer end type 
(Interface'erKOding) 

S^MHz 

8.33 MHz 

0 

Omti(ESOI) 

ai0/1620MHz 

8.58 MHz 

0 

Western Digital 
(ST-506MFM) 

8/16 MHz 

8 MHz 

0. 1 

Western Digital 
(ST-506M^) 

6/25 MHz 

8 MHz 

0.1 

Western Digital 
(ESDI) 

8/16 MHz 

8MI-IZ 

0 

Western Digitai 
(ST-50&'MPM) 

5.S 10/20 MHz 

a'10 MHz 

0 

Western Digital 
(ESDI) 

S.S 12/25 MHz 

8/12.5 MHz ‘ 

0 

Western Digital 
(ESDI) 

Number of drives handled by «>ntroller 

BIOS version and date 

System board manufacturer 

386 chip set manufacturer 

4 

Phoenix BIOS 
Plus. Version 1.10 
03a (January 
1988) 

Micronics 

None (uses 
(kscrete logic) 

4 

Award BIOS 
(September 
1987) 

CSS Labs 

Intel 

4 

Phoenix BIOS 
Phis, Wrsion 1.10 
(January 1988) 

Intel 

Intel 

4 

Phoenix BIOS 
Plus. Version 1.10 
(January 1968) 

Intel 

Intel 

4 

HP BIOS. 

Wrskxi D.02.00 
(1968) 

Hewlett-Packard 
Chips and 
lecnnologies 

4 

HP BIOS. 

Vbrsion £.02.00 
(December 1968) 

Hewlett-Packard 
Chips and 
technologies 

4 

HP BIOS. , 

VbrsionE.02.00 
(December 1988) 1 

Hewlett-Packard 

Chips and 
technologies 

MEMORY SPECIFICATIONS 

1 






1 

Memory chip type 

1Mb 

1Mb 

256Kb. 1Mb 

256Kb. 1Mb 

256Kb. 1Mb 

256Kb. 1Mb 

2S6Kb. 1Mb 1 

Chip packaging 

DIP 

DIP 

DIR SIMM 

DIR SIMM 

SIMM 

SIMM 

SIMM 

RAM chips 

DRAM, static 
column RAM 

SRAM 

DRAM. SRAM 

DRAM. SRAM 

DRAM, static 
column RAM 

DRAM, static 
column RAM 

ORAM 

Interleaved memory 

O 

0 

• 

• 

• 

• 

O 

Shadow RAM 

BIOS and video 

O 

BIOS and video 

BIOS arxl video 

BIOS arvl video 

BIOS and video 

BIOS and video 

Type of cache controller 

Intel 82385 (32K) None 

None 

Intel 82365(648) None 

Intel 82385 (32K) Intel 82385(328) I 

Disk cache software 

0 

0 

• 

• 

• 

• 

• 

Maximum RAM on motherboard 

N/A” 

4MB 

2MB 

SMB 

16MB 

16MB 

16M6 

Maximum 32-btt RAM 

16MB 

12MB 

16MB 

24MB 

16MB 

16MB 

16MB 

Maximum total system RAM 

16M8 

16MB 

18MB 

24MB 

16MB 

16MB 

16MB 

OTHER 

1 







Warranty 

1 year 

1 year 

1 year 

1 yearon-site 
service 

1 year 

1 year 

1 year | 

FCC certification class 

A 

A (pending) 

B 

B 

B 

B 

B 


— EdHor'sChoice •— 0~No MA’ — Notapplicableihemachineisnolavailableinthisconflguration. 

M/A'*— Not applicabte: RAM is located on memory cards rather than on (he motherboard 
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HITmI Inter- IkH 

netionel Inc.- IBM Carp. LiMr Dip itai Inc. 

HiTech SAM IBMPt/2 IBM PS/2 IBM PS/2 

3801/386 Model 70-E61 Model 70-121 Model 70-A21 Poeer30620 Pacer 366 28 


Leadla|Ed|e 


P redact e lac.- IWeiCerp. — Micro Eiprets Inc. 
Leading Edpe Memorei 
Modal DS IMaa 366-20 


Micro Eiprott Micro Expreis 
366-20 306-25 


$1,295 

$5,995 

$7995 

$11,295 

$1,961 

$3,500 

$3,795 

$4,585 

$2,100 

$3,995 

1MB RAM. 1.2Me 1MB RAM, 60MB 2MB RAM, 
floppy dM drive. hwddlek,t44MB 120MB herd dtok, 
tMD Mrtet and floppy dM drive, 144MB floppy 
one parallel port oneaerialand diakdrive.one 
one peraM port earWarxione 

2MB RAM. 
120116 head dtok. 
144MB floppy 
dtok drive, one 
aarWandone 

2MB RAM. 12MB 4MB RAM, t2ftB 1MB RAM. aShB 
lloppydtokdrNe. flappydWcMve, haiddWLUMB 
hmaartalmd iwoaarWand loppymdHea, 
orva paralai port onaparaMport twosarWend 

onapif sill port 

SMB RAM, 
t44MB floppy 
dW(4fve.l«o 
aertetandone 
peraialport. 

1MB RAM. 

12MB or 144MB 
lopwdtok drive, 
onaaartaland 
one paralol port 

4MB RAM. 

12MB or 144MB 
floppy dtok drive, 
oneaerialand 
one paraflai port 



parMport 

3hafMiaight 

paralalpori 

3half-height 



DOSS.S . D08a.3 

5 half -height 

3h^-height 

ShalMteight 

5haK-he)ght 

ShMMteigM 

4haK-helght 

5 halt-height 

5 half-height 

ITSAInsvalMile 

$fi0(DO84.01)/ $150(0084.01)/ 

$340 $340 

gM(D084.0t)/ 

SSCVUnavMlaMe 

$5(VUne>MsWe 

Ineiudad/ 

UnMM* 

tnduded/ 

UntoMbU 

$759275 

$759275 

4 

1 

1 

1 

6 

6 

0 

3 

2 

2 

TmoO-M. four 
16-M.tWD32-M 

OnetOM.Iwo 

32-M(MCA) 

OnelOblt,lM 

324i«(MCA) 

One16-bK,fwio 

32-M(MCA) 

Ova 6b«. five 
164«.t«D32-bil 

One84«.atai 

ieM.one324iil 

ItnoMtlsur 

16M.four3S«l 

One BM. four 
IBM 

OneBM.aix 

1BM.ona32-M 

One8-M.six16- 

biLona32-W 

4 

3 

3 

3 

4 

4 

4 

3 

5 

5 

230 

132 

132 

132 

200 

200 

200 

SO 

200 

200 

Root 

None 

None 

None 

Ront 

Ront 

Ront 

Ront 

Ront 

Ront 

60 

96 

96 

96 

120 

120 

72 

72 

78 

106 


$1,695 

$6,420 

$8,420 (2MB 
RAM.120MB 
(flak) 

$11720 (2f4B 
RAM. 120MB 

$3,000 (2MB 
RAM, 80MB 

<M) 

K400(4MB 

RAM.ebMB 

$3J94n6MB 

dW(.V(3A 

monochRMM) 

$7106 (2MB 
RAM. 80MB 
dM) 

$2,950 

(72li6dtok) 

$4345 (4MB 

RAM.7iMB 

$2,650 

$6,895 

$8,895 (2MB 
RAM.12oImB 

<m) 

$t2,195(2MB 
RM4, 120MB 
Oak) 

$3.972 12MB 

RAM.aOMB 

<fl*) 

$5,149 (4MB 
RAM. 80MB 
<flak) 

$4,463 

(6SMBdW4 

$7^ (2MB 
RAM.eaMB 
dtok) 

$3,560 
(72MB disk) 

$6,445 (4MB 

RAM. 72MB 
(flak) 


$2,895 

$7,690 

$9,540 

$12,925 

$3,972 

$5,495 

$5,479 

$9,139 

$5,350 

$6,345 

2M6RAM.43iye 2MB RAM. 
han3 dak, 1.2MB OOMBh^disk, 
floppy disk driM, 144MB floppy 
VQA monitor, disk drive. 
60287-10 monitor. DOS 

coprocessor 4.01 

2MB RAM. 
120MB hard disk. 
144MB floppy 
risk drive, VQA 
monitor. 80387- 
lecoproceasor. 
DOS 4.01 

2MB RAM. 
120MB hwd disk. 
144MB floppy 
disk drive. VGA 
monitor. 80387- 
25 coprocessor. 
DOS 4.01 

2lieRAM.e0flB 4lveRAM. 2MBRAM.66MB 

harddtok.l2MB 130MB hwd dtok. hwd disk. t2MB 
floppy dtokdriM, l2MBfloppy floppy disk (Mve. 

VOAmonitor disk«ve,V3A VOAmonitor 

morvltor 

4MB RAM. 80MB 4MB RAM. 
hwddisk.l2MB 150MB hard disk. 
«)d 144MB 12M6 floppy 

floppy Ask disk drive. VQA 

dri^. VGA morvltor 

monitor 

4MB RAM. 

150MB hard disk. 

12MB floppy 
(flak drive. VGA 
monitor 

6«/16MHz 

16 MHz 

2014Hz 

25 MHz 

10/20 MHz 

8/2SMHZ 

8/16 MHz 

20 MHz 

890 MHz 

895 MHz 

6 MHz 

10 MHz 

10 MHz 

10 MHz 

8/8.33 MHz 

8^.33 MHz 

8 MHz 

6/10 MHz 

8 MHz 

6/25 MHz 

1 

2 

0.2 

0 

0. 1 

0,1 

0 

0.1 

0 

0 

Western Digital 
(ST-S0644PM) 

IBM (ESDI) 

IBM (ESDI) 

IBM (ESDI) 

Western Digilal 
(ST-506A4FM) 

Western Digital 
(ESDI) 

Adaptec 

(ST-6064VX) 

Quantum 

(ST-50BRa) 

Datalechnotogy Data technology 

Corp. (ESDI) Ctorp. (ESDI) 

4 

3 

3 

3 

4 

4 

3 

5 

5 

5 

AwanfBIOS. 
Version 3.03 
(December 1967) 

IBM BIOS (April 
1988) 

IBM BIOS (April 
1968) 

IBM BIOS (April 
1968) 

AMI BIOS 
(January 1968) 

AMI BIOS (June 
1988) 

PhoerkxBIOS 

(1908) 

Phoenix BIOS 
(1988) 

AMI BIOS 
(September 

1988) 

AMI BIOS 
(September 

1968) 

American 

Digicom 

IBM 

IBM 

IBM 

Laser Digital 

AMI 

Daowoo 

MHec 

AMI 

AMI 






Chipewvd 

'fccnrwiogtes 

Chips and 
Scnnotogies 

Chips arxl 
lecnrvotogies 

Chips and 
technologies 





Iflcnnotogies 

discteie logic) 


2S6Kb 

1Mb 

1Mb 

1Mb 

256Kb, 1Mb 

2S6Kb.1Mb, 

4Mb 

256Kb 

256Kb 

1Mb 

1Mb 

DIP 

SIMM 

SIMM 

SIMM 

DIP 

DIR SIMM 

SIMM 

SIP 

DIP 

DIP 

Stabc column 

RAM 

ORAM 

ORAM 

DRAM 

DRAM 

DRAM, SRAM 

ORAM 

DRAM 

DRAM. SRAM, 
static column 
RAM 

DRAM, SRAM, 
static colurm 

RAM 

o 

• 

• 

O 

• 

• 

• 

• 

O 

O 

BIOS 

O 

O 

O 

BIOS wid video 

BIOS wvd video 

BIOS and video 

BIOS and video 

BIOS and video 

BIOS and video 

Norte 

None 

None 

Intel 82365 (64K) None 

Pacer (32K) 

None 

Nona 

AMI(64K) 

AMI(64K) 

o 

• 

• 

• 

O 

o 

• 

o 

• 

• 

N/A” 

6MB 

6MB 

6MB 

4MB 

16MB 

8MB 

SMB 

SMB 

SMB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

SMB 

SMB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 


1^ar:90d8ys 
tor hard disk 

1 year 

1 year 

1 year 

1 year 

1 year 

20 months 

1 year 

IS months; 1 year IS months; 1 year 
tordiskdri^ for dtok driims 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
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. 386-based PCs: 


BASIC CONFIGURATION 


Ustprtc* 

Bnic oonfigurition IndudM 


Drtvtbays 

Coat of DOS 3^ 08/2 (H avallabl*) 
Hard diafc options 


Summary of Features 


> |. MiUubltkl NEC ' H ' H 

Elactrontcs Information 

Micro 1 1nc. America Inc. — NCR Corp. Sysiamt Inc.— Northpale Computer Systems — 

Micro 1 Micro 1 Mitsubishi NCR NEC Power- Norttigate Ele- Northpale Ele- 

Power 386-16 Power 386-20 MP386 PC916 Mate 386/20 gance 386/20 pence 386/25 


$1,530 
1MB RAM. 12MB 
OoppydMk drive; 
oneaeriW.one 
peraiel. andone 
gameport 


$2,010 
1MB RAM, 1.2MB 
floppy <^driw: 
one serial, one 
pjfsael.andone 
gameport 


$3,995 


$4,495 


$4,695 


$3,399 


IMB RAM. 12Me 2MB RAM. 1.2IWffi Tim RAM. 1.2MB 1MB RAM. OSMB 
diskdriM, floppy disk drive orl44MBfloppy hard (isk. 12MB 


5 half-height 


5 half-height 

$85/ 


5 half-height 
mckided' 
Unavailable 
2 4 


5 half-height 

$1204325 


disk drtM. two 
serial and orte 
paraUelport 


5 half-height 

$654325 


and 1.44MB 
floppy disk 
drwM. mono- 
chrome monitor, 
two serial and 
one_parallel port. 
CX^3.3 

5 half-height 


$3,999 

1MB RAM. 68MB 
harddisk. 12MB 
and1.44Ke 
floppy disk 
drives, mono- 
chrome monitor, 
two aerial arxl 
one parallel port 
DOS3.3 

5 half-height 

Included' 

Unavailable 

7 


Slots 


OrveS-bitaii One64)itsn 1\M084)ltsix Two e-bit. four liwo8-bitfive OrveS-bitsix Oned-bitsix 

IMN, one 32-bit 16bitone32-bil 16-bit two 32-bit 16-bit two 32-bit l6-bil. one 32-bit 16-bit. one 32-bit 16-bit. one 32-bit 


Slots free with hard and floppy drtvee, video, 
two eertel end one peretlel Installed 

4 

4 

8 

5 

5 

5 

5 

Power supply (watts) 

285 

285 

240 

220 

237 

200 

200 

Rssttswit^ 

Root 

Front 

Front 

None 

Front 

Ron! 

Rent 

Keyboard cable length (inches) 

ISO 

150 

72 

132 

120 

72 

72 


STANDARD CONFIGURATION 


Price of monochrome eyetem witti 1MB RAM, 
60MB hard disk. DOS 
Price of VGA syetem 


$5,895 
(TOMB disk) 


$6,795 

(TOMBdWk) 


$6,690 (2MB r4/A* 
RAM. TOMB disk) 


$3,399 
(68MB disk) 


$7194 (2MB $7240 (2M6 $4,024 

RAM. TOMB disk) RAM. 42M6 disk) (68MB disk) 


$3,999 
(68MB disk) 

$4,624 
(68MB disk) 


TESTED CONFIGURATION 


Uet price 

Tested configuratton Includes 


MIcroproceeeor clock speeds 
Bus clock speeds 
Wattststes 

Disk controlter mviufacturer and type 
(Interfece/encoding) 


$3,385 


$3,865 


$6,155 


$6,949 


$12,735 


$5,094 


$11,394 


2MB RAM. 45MB 4MB RAM. 2MB RAM, 40MB 2MB RAM. TOMB SMB RAM. 

harddisk. 12MB 140MB hard disk, harddisk. 1.2MB hard disk. 1.2MB 155MB hard disk, 

floppy dM drive. 1.2MB artd floppy di^ drive, floppy disk drive. 12MB floppy 

VQAmorMor, 1.44MB floppy E(^ monitor VGAmorto- disk drive. VGA 

disk drives, VGA chrome morvtor monitor. 60367- 

mortitor. 80387 20coprocessor monitor 

coprocessor 


AmorMor, 
80387 
coproce ss or 


1MB RAM. 4MB RAM. 

140MB hard disk. 600MB hard disk. 
1.2MB and i.2M6and 

1.44MB floppy 1.44MB floppy 
diskdrives. VGA disk drives. vGA 
monitor, tower 


8^6 MHz 

8 MHz 

0.1 

Omti (ST-506/ 
MFM) 


8/20 MHz 
6/10 MHz 
0.1 
Adaptec (ESDI) 


8/12/16 MHz 

8 MHz 
0 


(ST-506/MPM) 


Digital 

/MFM) 


8/10/12/16 MHz 

8 MHz 
0 

NCR(ST-S06/ 

MFM) 


6/20 MHz 

8 MHz 

0.1 

Vyestem Digital 
(ESDI) 


6/20 MHz 6/25 MHz 

8 MHz 8 MHz 

0 0 

Adaptec (SCSI) Adaptec (SCSI) 


Number of drives handled by controller 
BIOS version and date 


System board manufacturer 
386 chip aet manufacturer 


AMI BIOS AMI BIOS Mitsubishi BIOS NCR BIOS. Phoenix BIOS. 

(January 1989) (Jarvuary 1989) (19M) Version 70 Version 1.10 .04 

(March 1988} (June 1986) 


5 5 

AMI BIOS (1968) AMI BIOS (1988) 


Norte (uses 
discrete logic) 


Norte (uses None (uses Norte (uses Intel 

discrete logic) discrete logic) discrete logic) 


Northgate 


Norte (uses 
discrete logic) 


Northgate 


None (uses 
ckscrete logic) 


MEMORY SPECIFICATIONS 

1 







Memory chip type 

256Kb, 1Mb 

1Mb 

256Kb 

256Kb 

1Mb 

256Kb 

1Mb 

Chip packaging 

DIP 

DIP 

DIP SIMM 

DIP 

DIP 

SIMM 

SIMM 

RAM chips 

DRAM. SRAM 

DRAM. SRAM 

ORAM 

DRAM 

DRAM 

DRAM 

DRAM 

Interieaved memory 

• 

• 

O 

• 

• 

O 

O 

Shadow RAM 

BIOS and video 

BIOS and video 

Norte 

BIOS and video 

BIOS artd video 

None 

Norte 

lype of cache controller 

AMI (64i0 

AMI (84K) 

Mitsubishi (32K) 

Norte 

Norte 

Northgate (84K) 

Northgate (2S6K) 

Disk cache software 

• 

• 

• 

• 

• 

• 

• 

Maximum RAM on motherboard 

N/A“ 

SMB 

2MB 

N/A” 

N/A” 

SMB 

SMB 

Maximum 32-bH RAM 

16MB 

24MB 

2MB 

12MB 

16MB 

16MB 

16MB 

Maximum total system RAM 

16MB 

24MB 

15.SMB 

16MB 

16MB 

16MB 

16MB 

OTHER 

I 







Warranty 

16 months 

18 months 

1 year 

1 year 

1 year 

1 year 

1 year 

FCC certificetlon class 

A 

A 

B 

B 

B 

B 

A 


-Nbs O — No N/A* — Not applicable: the machine is rtot available in this configuration. 

N/A**— Not ap^icable: RAM is located on memory cards rather than on the motherboard. 
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Sanyo 

Buslneis 








PC Deilgis 



Systems 




Tandy 

Olivetti USA- 



PC Link Corp. 


SBoarlbchnologylnc. — 

Tandon Corp.- 

Corp. 





Olivetti 

MicroLib 

MIcroUb 

ra Detlgfls 

PC Link 

PC Link 

Sanyo 

Bpo^r 

Spear 

Tandon 

Tandy 

M380/XP1 

366/20 

386/25 

386-26 Plus 

386-16 

386-20 

MBC-18 Plus 

3ilA/16 

3860/20 

386 

4000 

$6,995 

$3,197 

$4,397 

$2,799 

$1,695 

$2,295 

$3,499 

$1,790 

$2,080 

$4,199 

$2,599 

1IWI6RAM, 

1MB RAM, 

IMBRAM, 

IMBRAM. 

IMBRAM. 

IMBRAM, 

IMBRAM, 

IMBRAM, 

IMBRAM. 

IMBRAM. 

IMBRAM. 

80MB hard disk 

40MBharddi8k, 40MBharddisk, 1.2MBfloppy 

12MB floppy 

1.2MB floppy 

12M6 floppy 

tMHoppy 

1.2MB floppy 

1J2MB floppy 
disk drive, DOS 

1.44MB floppy 

1.2M6 floppy 

1.2M8 floppy 

12MB floppy 

diskdrive 

disk drive, one 

disk drive, one 

disk drive, one 

dMi<fehe,orve 

disk drive, two 

diskdrive, one 

disk drive, one 

disk drive, two 

disk drive, two 


serial and one 

serial arxf one 



serial andorve 

3.3, MIcrosoh 

serial andorve 

serlaiandone 

partfleiport 

senalaixione 
parallel port 

serial and orte 


parallel port 

parallel port 

parallel port 

paraMport 

parallel port 

Windowsl386 

parallel port 

3 half-height 

5 half-height 

5 half-height 

5 half-height 

5 half-height 

Shatf-height 

3 half-height 

5 half-height 

5 half-height 

5 half -height 

4 half-height 

$110/ 

$85/ 

sas/ 

$99/ 

$88/ 

$85/ 

Included/ 

WOl 

$90/ 

Included/ 

$120/$32S 

Unavailable 

Unavailable 

Unavailable 

Unavailable 

Unavailable 

Unavfklable 

UnavaiM)le 

Unealatili 

Unavailable 

Unavailable 


1 

7 

7 

0 

95 

95 

3 

9 

9 

2 

9 

TwoS'bit.twD 

One64)it. six 

One e-bit, six 

Tno 6-bit, four 

Three 8-bit. four Three 8-bll four TVnoS-bil. tour 

IVto 64)11 six 

Six 16-bit. two 

One 8-bfl tour 

TV«o 84)11. six 

16-bit, three 

1&M. one 32-btt 16-biL one 32-bit l&M, two 32-bit 16-bit, one 32-bit l&-biL one 32-bit IMit 

164)6 

32-bi1 

i6-b« 

16-btt.orve 32-bit 

5 

5 

5 

3 

5 

5 

3 

5 

6 

5 

5 

230 

200 

200 

200 

220 

220 

138 

200 

200 

190 

192 

Front 

Front 

fiwit 

Ront 

Ront 

Front 

Rear 

Rent 

Front 

Front 

Ront 

72 

72 

72 

120 

72 

72 

72 

92 

92 

60 

84 


$7,360 

$4,077 

$6,277 

$3,652 

$2,950 

$3,350 

$4,222 

$2,539 

$2,829 

$5,279 

$4,668 

(eOMBdiek) 




(70MB disk) 

(TOMBcisk) 

(SOMBdisk) 



(40M6disk) 

(TOMB disk) 

$7880 

$4,607 

$5,807 

$4,405 

$3,450 

$3.^ 

N/A* 

$3,031 

$3,321 

$6,147 

$5,368 

(80MB disk) 




(70MB disk) 

(TOlwedisk) 




(40MB disk) 

(TOMB disk) 



$8,579 

$5,432 

$8,607 

$7,405 

$4,795 

$6,375 

$6,421 

$3,992 

$4,676 

$6,599 

$5,047 

2MB RAM, 

2MB RAM. 

4MB RAM. 

OMBRAM, 

2MB RAM. 

2MB RAM. 

3MB RAM. 

4MB RAM. 

2MB RAM. 

SvtBRAM, 

2M8RAM, 

eOMB hard disk, 70MB hard disk, 150MB hard 

60MB hard disk 

40MB hard disk, 90MB hard disk, 40MB hard disk, 44M8 hard disk, 1S6MB hard 

110MB hard 

40MB hard disk. 

1.2MB floppy 
disk drive, VGA 

1.2MB floppy 
diskdrive, VGA 

disk, 12MB 
flopmdisk 

1.2MB floppy 
diskdrive. VGA 

1.2MB floppy 
diskdrive. 

12MB arvd 
1.44MB floppy 

1.2M8 floppy 
diskdrive. CGA 

12M6 floppy 
dsk drive, VGA 

disk. 1.2MB 
floppy disk 

disk. 30MB 
renxjvaUe 

144M6 floppy 
disk drive, VGA 

monitor 

monitor 

drive, VGA 

monitor 

VGA monitor, 

diskdrives. 

monitor 

monitor 

dri^, VGA 

hard disk, 

morvitor 



mortttor 


80387 

VGA mortitor. 



monitor 

1.2MB floppy 
disk drive, VGA 






coprocessor 

60387 










coprocessor 




monitor 


8/10/20 MHz 

8/20 MHz 

8/25 MHz 

10/20 MHz 

8/16 MHz 

8/20 MHz 

10/16 MHz 

8/16 MHz 

8/20 MHz 

B/20MHZ 

6/16 MHz 

10 MHz 

8 MHz 

6 MHz 

10 MHz 

8 MHz 

10 MHz 

6 MHz 

8 MHz 

10 MHz 

8 MHz 

6/8 MHz 

0 

0 

0 

0.1 

0 

0 

0.1 

0 

0 

0 

1 

Vi/estem Digital 

Western Digital 
(ST-50&M^) 

Western Digital 

Adaptec (ESDI) 

NCL (ST-506/ 

Western Digital 

Data technology Evem (ST-506/ Data technology Tandon 

Adaptec (SCSI) 

(ST-506AtFM) 

(ESDI) 


MFM) 

(ESDI) 

Corp, (ST-506/ MFM) 

Corp. (ESDI) 

(ST-S06/RLL) 








MFM) 





3 

4 

4 

4 

4 

4 

3 

4 

4 

3 

4 

Olivetti BIOS 

AMI BIOS, 

AMI BIOS, 

AMI BIOS 

/Ward BIOS, 

/kwardBlOS, 

Sanyo BIOS, 

AMI BIOS 

AMI BIOS 

AMI BIOS, 

Phoervix BIOS. 

(April 1988) 

Wrsion3.3 

Version 3.3 
(September 
19M) 

AMI 

(September 

1968) 

PC Designs 

Version 3.0 M 
(1988) 

Hauppauge 

Version 3.0 3A 
(1988) 

Hauppauge 

Wrsion 1.8 (1968) 

(November 1968) 

Sanyo Spear 

(1988) 

Wrsion 101 
(1987) 

AMI 

Vsrsion 01.03.03 
(February 1968) 

Tarvdy 

Olivetti 

19^) 

AMI 

Spear 








lechnbtogy/AMI Technology 



Intel/Ollvetti 

Chips and 
lecmologies 

Chips and 
ttehnologies 

None (uses 
discrete logic) 

Chips and 
Technologies 

Chips arxf 
lechnoiogies 

San^ 

None (uses 
discreta logic) 

Norve (uses 
dlKxele to^) 

Chips and 
lechrvoiogies 

Intel 

1 

256Kb 

256Kb 

1Mb 

256Kb. 1Mb 

2S6IQ>.1Mb 

256Kb. 1Mb. 
4Mb 

1Mb 

2S6Kb,1Mb 

256Kb, 1Mb 

256Kb 

2S6Kb 

SIMM 

DIR SIMM 

DIR SIMM 

OIR SIMM 

DIP 

DIP 

SIP 

DIP 

DIP 

SIMM 

SIMM 

ORAM 

ORAM, SRAM. 

ORAM, static 

ORAM 

ORAM 

DRAM 

DRAM 

DRAM 

DRAM, static 

ORAM 

ORAM 


stabc column 
RAM 

column RAM 






column RAM 



• 

O 

0 

o 

• 

• 

0 

0 

o 

• 

• 

BIOS 

BIOS artd video BIOS and video 

Norve 

BIOS artd video 

BIOS and video 

Norve 

None 

None 

Norve 

BIOS arvd video 

None 

AMI (64K) 

AMI (64K) 

None 

Norve 

None 

None 

SpMr(64K) 

None 

Tandon (64K) 

Norve 

O 

O 

O 

• 

0 

O 

O 

O 

o 

O 

O 

N/A*' 

16MB 

16MB 

1MB 

1MB 

1MB 

1MB 

4MB 

1MB 

SMB 

SMB 

4eMB 

16MB 

16MB 

16MB 

1MB 

1MB 

1MB 

4MB 

17MB 

SMB 

16MB 

64MB 

32MB 

32MB 

16MB 

15MB 

64MB 

15MB 

16MB 

17MB 

16MB 

16MB 


90 days 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

B 

B 

B 

A 

B 

6 

A 

B 

B 

B 

B 
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SALES ANALYSIS 

TOTW. SWiS BY COUMTWY 


T5200:^MHz 386 processor, 2 mtemaJ IBM*-compatible 
expansum siots, VGA gas plasma display with VGA 
monitor port, 40MB or 100MB hard disk. 2MB RAM 
standard expmidable to SMB. 1.44MB diskette drive. 


At Toshiba, were not only committed to 
making computers more portable, but also 
to making portables more powerful. 

Which is why, in our effort to constantly 
improve and refine our machines, we’ve 
added three new computers to what is 
already the most complete family of truly 
portables available. 

Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face today’s sophisticated PC users. 

First, theT1600 which weighs under 
12 pounds and which is the fastest battery- 


powered computer we’ve ever made. 

Second, theTSlOOe, the successor to 
our most popular machine— the T3100/20. 
We’ve made it nearly two pounds lighter and 
a lot faster— we’ve even 
added expansion capa- 
bilities. i^ut the only 
thing we didn’t add was 
more size. 

T1600: Battery-poweri'd286/l2\Uh, 
coprocessor socket. 20MB hard disk at 
27msec. 1.44MB S'/i" diskette drice, 

I MB RAM expandable to SMB. detach- 
able backlit EGA compatible LCD. 
removable rechargeable battery pack. 



Toshiba is the world leader in truly |x>rtable PCs and manufactun*sa complete line of high quality dot-matrix and laser printers. For more information call 1-800457-7777. All T«)shiba 
PCs are backed b>' the Exceptional Care pntgram (mxost enrollment required). IBM is a register^ trademark of International Business Machir>esOirporation. Mi>delT5200hasnnt 
been appnived by the Federal Communications Commission. This device is not. and maymit be. offered for sale or lease, or sold or leased until the appmval ofFCC has been obtained. 





And finally, the T52(X), which has enough 
power to replace virtually any desktop PC. 

But we haven’t just concentrated on 
power and portability We’ve also constantly 
looked for ways to make our machines more 
durable, more reliable, and easier to use- 
down to the 800 number our customers can 
call for help with any technical question that 
might come up. 

We fi^re that’s what our users demand. 

And it’s by anticipating the growing 
needs of our users that we have continually 
found ways to make our machines weigh 



less and do more. So you can work wher- 
ever you want and however you want. 

All of which might make it tempting 
for some people to 
abandon their desktop 
for the convenience of 
portability Go ahead. 

We’ve given you 
the power to do it. 

T310(k’: 12MHz 286 with 80287 co- 
processor socket, internal half-length 
IBM slot. 20MB hard disk with 27 
msec flccfs-s. IMB R.AM expandable 
to SMB. gas plasma display, 1.44MB 
S’/k" diskette drive. 


V 


In Touch with Tomorrow 

TOSHIBA 

'nt’hiba Inc.. Ink)mvmiin Systems DivKuiin 

CIRCLE 321 ON READER SERVICE CARD 




TTp 386-based PCs: Summary of Features 

rr'.- 


BASIC CONFIGURATION 


UtIpriM 

B mI c conflgufrton Includw 


UniyCorp. ' 

TftnPy 

400ea 


TtHy 

50MMC 


CMnpaRv 
•lAnarIca 
IM. 

latviit 

TCS-MOO 


TalaviiM 

Sytltms iM — TRtsty Conipvltr Products Lid. Unlp Tddi Inc.— 
TolOAS III Swsn SwsR UTI 

3M/16 316/16 386/280 386/28 


$3,999 
2MB RAM. 
144MB ilQOpy 
dWtdrM.one 


$4,999 $3,995 $3,599 $1,999 $2,199 $1,699 

2MBRAM. 1MBRAM.l2MBlMBRAM.12MB1MBRAM.12MBlMBRAM.t2M61MBRAM.t2MB 
t44MB1lo(>py loppy dWc drive, floppy disk driM, floppy disk dri^; floppy disk drive; floppy disk driwo 

dtak drive; one oneaerialand tum serial and 



serial and one 
parallel port 

serial, orte 

perallal.andorte 

moueeport 

o^MraM port, orte paraM port 

parallel, and orte 
gameport 

paraRel.andone 

gameport 


OrIvalMys 

4 half-height 

4 half-height 

5 half-height 

6 half-height 

5 half-height 

5 half-height 

Shatf-height 

Coat of DOS 3^ OS/2 (If avallabla) 

$120/$32S 

$t20$32S 

included/ 

UnavaHMrie 

$55/ 

UnofWIdHs 

$89/ 

UnavWlable 

$89/ 

UnavWlabto 

$89/ 

UnavaKabto 

rtaro oisk opuona 

8 

8 

8 

3 

0 

5 

5 

Slota 

IViD 8-bit 
six 16-bit 
one32-bil 

Three 16-bll. Two 8-bit. 

tour 32-bil (MCA) sbdfrCit 

TWoBM, 

ton164>it 

Three 8-bit 
four164)lt, 
one 32-bil 

Three B-bit 
tour 16^. 
one 32-bil 

T«o 8-bit 
fourie-bk. 
one32-bft 

Slots fraa with hard and floppy drivat, vidao, 
two aerial and ona parallel p^ Inatallad 

5 

6 

5 

9 

4 

4 

4 

Power supply (watts) 

192 

192 

210 

240 

200 

200 

220 

Raaal switch 

ftont 

Ront 

Ront 

Ront 

Ront 

Ront 

Ront 

Keyboard caMa length (Inchaa) 

84 

88 

72 

96 

126 

126 

96 


STANDARD CONFIGURATION 


PrfeoofmonochromooyotMn with 1MB RAM, 
60MB hard dtok. DOS 


$6,678 (2MB 

RAM. TOMB disk) RAM. 


$7196 (2MB $6,610 
~“1. TOM disk) (40M8(Ssk) 


PrioaofVGAayalam 


$6,897 (2MB $7,486 (2MB $6,440 
RAM.TOMBtf ' 


Bdisk) RAM. TOMB disk) (40MB ($8k) 


$4.67* 

(40MediSl() 


$4,875 

(4CIMBdbk) 


$2,938 
(80MB disk) 


$3,437 
(80MB disk) 


$3,136 
(80MB disk) 


$3 637 
(80MB disk) 


TESTED CONFIGURATION 


Listprfca 

Tasted configuration Inciudas 


$6,947 


$7,727 


$7,885 


$7675 


$3,533 


$4,818 


$3,205 


2MB RAM. 80M 2MB RAM. 80MB 2M6 RAM, 4MB RAM. 40MB 2M6 RAM. 40M6 2MB RAM. 1MBRAM.80MB 

harddisk. harddisk. ttSMBhwd hwddlsk.t2MB hard dak. 12MB ISOMB hard disk, hard disk, 1.2M6 

1.44MB ItoplM 144M8 (loppy disk. V2MB fk^ disk drive. fk»py disk drive. 1.2MB floppy and 1.44M6 

diskdrive. v<M <tsk drive, V(^ floppy dak drive. VC^morvtor VGA monitor disk drive. VGA floppy disk drives, 

monitor monitor Vt^morWlor monitor VQAnr 


monitor 


MIcropfocaaaor dock apaada 

Bua clock speeds 

Walt states 

Disk controller manufacturer and type 
(Intarfaca/ancockng) 

8/20 MHz 

6/10 MHz 

1 

Ad^)lec(SCSI) 

20 (MHz 

10 MHz 

0 

Adaptec 

(ST-506MFM) 

&20MHZ 

6 MHz 

0.1 

Western DigiUri 
(ESDI) 

8/16 MHz 

8 MHz 

0 

Western Digital 
(ST-506/Ra} 

8/16 MHz 

8 MHz 

0.1 

National 
Computer Ltd. 
(ST-506AIFM) 

8/20 MHz 

8 MHz 

0.1 

Adaptec (ESDI) 

5/6/7/8/20 MHz 
5/6/7/8/20 MHz 

0,1 

Data lechrtoiogy 

Corp. (ST-SW 

MFM) 

Number of drfvaa handled by controllar 

BIOS version and data 

System board marHjfacturar 

386 chip sal manufacturer 

4 4 

Phoenix BIOS. Phoerxx BIOS, 
Vsrsion 01.04.01 Version 01.01.04 
(NovembarigeS) (October 1968) 

Tbndy Tandy 

Intel Intel 

4 4 

PhoenixBIOS Tbievideo BIOS 

Plus. Version 1.10 (September 

(January 1968) 1988) 

Tatung Tei^ideo 

Chipeand Chips and 

Technologies Tecnrtologies 

4 4 

Phoenix BIOS Phoenix BIOS 

Plus, Version 1.10 Plus. Version 1.10 
(January 1968] (January 1988) 

Swan Twinhead 

International 

Chips and Chips and 

Tschnoiogies Ttehnologies 

4 

AMI BOS (1987) 

Orchid 

Chmand 

Technologies 

MEMORY SPECIFICATIONS 

1 







Memory chip type 

256Kb 

256Kb 

2S6Kb.1Mb 

256Kb 

2S6Kb, 1Mb 

256Kb. 1Mb 

256Kb 

Chip packaging 

SIMM 

SIMM 

SIMM 

SIMM 

SIMM 

SIMM 

DIP 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

Static column 

RAM 

kitailaavad memory 

• 

• 

• 

• 

• 

• 

• 

Shadow RAM 

BIOS and video 

BIOS and video 

None 

None 

BOS wid video 

BOS and video 

BOS artd video 

iypa of cache controllar 

None 

Intel 82385 
(32K) 

O 

Nor>e 

None 

None 

None 

None 

Disk cache software 

O 

O 

O 

O 

O 

O 

Ifaximum RAM on motherboard 

8MB 

N/A" 

16MB 

16MB 

16MB 

16MB 

SMB 

Maximum 32^ RAH 

16MB 

16MB 

16MB 

16MB 

16MB 

16MB 

SMB 

Maximum total ayatam RAM 

16MB 

16MB 

16MB 

32MB 

16MB 

16MB 

16MB 

OTHER 

1 







Warranty 

1 year 

1 year 

1 year 

1 yearorvsile 
service 

1 year 

1 year 

1 year 

FCC carttflestion class 

A 

A 

B 

A 

A 

A 

B 


M —Edtor^ Choice B— \b8 O — No N/A* —Not applicable: the machine a not available in HiisconRguratlon. 

N/A** — Not appHcdjIe: RAM ia located on memory cards rath e r tha n on the motherboard- 
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VNS America 



WysaTtch- 

Zanitli Data 




VIPC Compirters Corp. 


C«p. 

Want Laberalorlet Inc. — 

noingy 

Systama — 

Zees International LU. 


VIPC 

VIPC 

VIPC 





Zenith 




386/16 

366/26 

386/25 

SIVAAT366 

Wang 381 

Wang 382 

WysepcSee 

Z-386/2S 

Zees 386-16 

Ziot 368-20 

Zeos 386-25 

$1,499 

$1,999 

$2,999 

S1.B45 

$2,900 

$3,155 

$3,599 

$6,599 

n945 

$2,545 

$3,545 

1MB RAM. 

1MB RAM, 

1M6RAM. 

1MB RAM, 

1MB RAM. 

1MB RAM, 

1MB RAM, 

2MB RAM, 

1MB RAM. 

1MB RAM, 

1MB RAM. 

1.2M6 floppy 




i2Me«o«)» 

t2MB loppy 

1.2MB floppy 

1.44MB floppy 

12MB loppy 

12MB floppy 

12MB floppy 

dMdrivB, one 

disk drtM, two 

dW( drive, one 

diak drive, two 

diskdrtve 

diskdrive 

disk drive, two 

disk drive, two 

disk drive, one 

(flak drive, orre 

diak drive, one 

paraUefport 

serial and two 

parallel port 

aerial and or>e 



serial and orre 

serial and one 

sailaiandone 

serial and one 

aerial and one 


paraM ports 


paraM port, 
tower case 



paraMport, 

bos3.i 

paraMport, 
DOS 3.3 

paraMport 

paraMport 

paraMport 
tower case 

5 half-height 

5 half-height 

5 half-height 

Bhaff-height 

4 half-height 

4 half-height 

5 half-height 

4haM-hei^ 

3 half-height 

5 half-height 

£ 

1 

i 

(O 

S99/ 

$99/ 

$99/ 

$7a 

$100/ 

$100/ 

Irtdudety 

Included/ 

$96/ 

$96/ 

$96/ 

Univatabte 

Unavailable 

Unerailsbia 

Unavalabie 

UnavaMabio 

UnavaMMe 

$325 

$299 

UnerMtaUa 

UnaMlabio 

UnavnitBbio 

6 

6 

6 

4 

5 

5 

3 

3 

K) 

10 

10 

Two 8-bit. 

Onea-bk. 

1Vw}8-bH, 

Two 6-bit. 

TmMU. 

1Vvo8-blt. 

Three 8-bit, 

Three 16-bl(, 

Ona64>il 

Ona84)N. 

OnaS-bN. 

tvo 16-bit. 

six 16-bit. 

live 16-bit. 

live 16-bit, 

sixifrbit. 

six 16-bit. 

six 16 -bit. 

(our32-biI 

six le-bk. 

sixie-bN. 

six 16 -bit. 

one 32-bit 

one32-btt 

one 32-bit 

one32-bii 

one 32-bit 

one 32-bit 

two32-bK 


one32-bil 

one32-blt 

one 32-bit 

5 

7 

5 

5 

6 

6 

5 

4 

5 

5 

5 

230 

230 

230 

220 

229 

229 

220 

200 

200 

230 

200 

Front 

Front 

front 

front 

None 

None 

None 

None 

Root 

front 

front 

90 

80 

72 

96 

144 

144 

72 

96 

72 

72 

72 



' 62.099 

$2,599 

$3,599 

$2,195 

$6,210 (68MB 

$6,445 (68MB 

$7563 

N/A* 

$2,586 

$3,093 

$4,093 




(40MB disk) 

disk. VGA 

disk.V(> 

(eSMBdisk) 


(66MB (Me) 

(65MB disk) 

(66MB disk) 





monochrome 

monochrome 










monitor) 

monilor) 






$2,499 

$2,999 

$3,999 

$2,690 

$6,640 

$6,875 

$8,267 

$9,696 (2MB 

$3,293 

$3,786 

$4,788 




(40MB disk) 

(68MB dW() 

(66MB risk) 

(85MB disk) 

RAM, TOMB 

(65MB<fl8k) 

(65MB (flak) 

(66MB dtok) 








disk) 





$3,499 

$4,199 

$6,999 

$4,695 

$6,595 

$6,795 

$11,849 

$10,298 

$3,764 

$4,483 

$7,037 

4MeRAM, 4MB RAM. 

44MB hard disk, 80M6 hard disk, 
12MB floppy 1.2MB floppy 
disk drive. VGA disk drive. VGA 
monitor. Kwver monitor, tower 
case case 

SMB RAM. 
155MB hard 
disk. 60MB tm 
backup. t.2lve 
andi.44M8 
floppy disk 
drives. VGA 
monMor. 80387- 
25 coprocessor, 
lowercase 

4MB RAM, 
80MB hard disk, 
12MB and 
14^B floppy 
diskdrives. 

V{3A monitor. 

80387-20 

coprocessor 

2M6RAM. 2MBRAM, 4M8RAM, 2MBRAM, 

42MBharddisk, 42M8 hard disk, 85MB hard disk. ISOMBhard 
1.2MB artd 1.2MB artd 60MB tape diak. 1.44MB 

1.44MB floppy 144MB floppy backup. 12MB flop^dlsk 
diskdrives, diskdrives. Itoppy disk drhe. drive. VGA 

VGA monitor V(3A mortitor V(^ monitor monitor 

2MBRAM. 2M8RAM. 4MBRAM. 

40M6hard(«8k. 65MB hwd disk. 65M6 harddisk. 
12MB floppy 12MB floppy 12MB artd 
disk drive. VGA diskdrive. V» 1.44M81loppy 
monitor mortitor (flak drives. VGA 

monitor, tower 
case 

4.77/6/S/16 MHz 8/20 MHz 

4.77/6/8/25 MHz 1620 MHz 

8/16 MHz 

820 MHz 

6/16 MHz 

25 MHz 

6/16 MHz 

620 MHz 

825 MHz 

8 MHz 

8 MHz 

8.3/12.5 MHz 

8/10 MHz 

8 MHz 

8 MHz 

8 MHz 

8 MHz 

8 MHz 

8 MHz 

8.33 MHz 

0 

0 

3.4 

0 

0 

0 

0.1 

0 

0 

0 

0 

(tonm (ST-506/ Kanan (ST-506/ 
MFM) MFM) 

Kortan (ST-S06/ Scientific Micro 
MFM) Systems 

(ST-S0644FM) 

Wsna (ST-506/ 
MFM) 

Wang(ST-S06/ 

MFM) 

western Digital 
(ESDI) 

Data Ibchrvttogy Adaptec 

Corp. (ESDI) (ST-506AIIFM) 

Adaptec 

(ST-506/RLL) 

Distributed 

Processing 

Technology 

(ST-S06/RLL) 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Phoenix BIOS 
Plus, Version 
1.10 (January 
t968) 

CXiadtelBiOS 

(1988) 

Phoenix BIOS. 
Version 4.01 
(1968) 

AMI BIOS 
(January 1988) 

Phoertix BIOS 
Plus. Version 
11003(1988) 

Phoenix BIOS 
Pius, Version 
11003(1968) 

Phoenix BIOS. 
Version 3.53 
(1968) 

Zenith BIOS 

AMI BIOS II 
(September 
1988) 

AMI BIOS 11 
(^gtomber 

AMI BIOS II 
(September 

19M) 

Mteronics 

AMR 

Micrortics 

SSriSf^ 

Wang 

Wang 

Wyse 

Zenith 

AMI 

AMI 

AMI 

Intel 

Intel 

Chips and 
Teettnoiogies 

Chipeand 

Ibchnologias 

Chips and 
Ibcnxiiogies 

Chips arxi 
Ibcnnoiogies 

None (uses 
discrete logic) 

Zertith 

(Dhipsand 

Tbchnotogles 


Chips and 
Tecnrtologies 


256Kb 

256Kb 

1Mb 

1Mb 

256Kb. 1Mb 

256Kb, 1Mb 

256Kb 

1Mb 

256Kb 

2S6Kb 

1Mb 

DIP 

DIR SIMM 

DIP 

DIP 

SIMM 

SIMM 

DIP 

SIMM 

DIP 

DIR SIMM 

DIP 

SRAM 

ORAM 

DRAM 

DRAM, static 
column RAM 

DRAM 

ORAM 

ORAM 

ORAM 

ORAM 

ORAM 

ORAM 

0 

• 

O 

• 

• 

• 

• 

O 

O 

O 

o 

• 

• 

• 

BIOS artd video 

BIOS artd video BlOSartdvideo 

o 

BIOS «Kl video 

BlOSartdvideo BlOSwtdvideo 

BlOSartdvideo 

Norte 

Norte 

Irtlei 82385 
(64K) 

Norte 

None 

None 

Norte 

Zenith (64K) 

Zeoe(64K) 

Z0oe(64K) 

Zeoe(64K) 

0 

O 

O 

o 

0 

o 

• 

0 

o 

o 

40 

N/A** 

2MB 

N/A** 

16MB 

N/A** 

N/A** 

N/A** 

SMB 

N/A** 

32M6 

32MB 

16MB 

18M6 

16MB 

16MB 

16MB 

16MB 

6MB 

32MB 

64M6 

96MB 

96MB 

16MB 

16MB 

16M6 

16MB 

16MB 

16MB 

16MB 

32MB 

64M8 

96MB 

96MB 


1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 

B 

B 

A 

A (pending) 

B 

A 

B 

B 

A 

A 

A 
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■ 80386 DESKTOP PCs 



Sanyo's small-footprint 386 PC, the 
MBC-18 Plus, seems to be designed for 
customers with modest expectations, good 
eyesight, and either a clear understanding 
of their future needs or a reliable dealer. 

You'll need modest expectations be- 
cause you’ll have one of the slower-per- 
forming 16-MHz machines, with only 
three slots left for expansion after you add 
a hard disk controller and a video card. 
You’ll need good eyesight because the 
only color video card Sanyo sells is a prim- 
itive CGA adapter. And you'll need either 
a clear understanding of your future needs 
or a good dealer because you probably 
won’t want to brave the inside of this un- 
conventionally built machine to install any 
options on your own. 

Sanyo's pricey $3,499 basic configura- 
tion gives you 1 MB of zero-wait-state 85- 
nanosecond RAM, a 1.2MB floppy disk 
drive, a serial and a parallel port, and MS- 
DOS 3.3 and GW-BASIC. For $1,699 
more, you can add 2MB RAM on an ex- 
pansion card that lets you plug in a total of 
14MB. 

Sanyo offers a 25MB hard disk for 


The small footprint of the 16-Mlb Sanyo 
MBC-18 Plus is welcome, but the unit is 
limited. The machine has only six slots, 
and the only color video card Sanyo sells 
is a CGA. In addition, the unconventional 
design makes it unlikely that you'll want 
to add future options on your own. 


S.\NVQ Business Systems Corp. 

SANYO MBC-18 PLUS 


$479, a 40MB disk for $799, and a 50MB 
disk for $549. The 40MB disk costs more 
than the 50MB because it has a 28-milli- 
second access time, while the larger one 
trails behind at 45 ms. 

If you decide to install these or any op- 
tions without your dealer's help, you'll 
have to remove the system's top panel and 
hold it with one hand while you simulta- 
neously remove both of the now-loosened 
side panels. If you want access to the three 
drive bays, you must first unscrew the 
front panel, then confront an inner metal 

Sanyo’s 386 
seems aimed at 
users with 
modest needs. 


cover that blocks the expansion slots. 

Sanyo uses a backplane design, with 
the CPU, IMBofRAM, and the serial and 
parallel ports and floppy disk drive con- 
troller on a system board in one of the six 
available slots. If you want to install an 
80387, you must first detach a small tangle 
of unlabeled wires that obstruct the board 
at the top. 

To install any more 32-bit RAM, you 
plug Sanyo's proprietary memory board 
into the adjacent 8-bit slot and fit a 32-bit 
connector at the top of the memory board 
into the system board. That leaves you 
with one 8-bit and three 16-bit slots free. 
One slot takes a hard disk controller, and 
another takes a video card. Sanyo sent us a 
system with an 8-bit Scurry Magic VGA 
card and a Goldstar monitor, but the com- 
pany will sell you only a monochrome card 
or a combination monochrome/CGA card 
that can give you CGA graphics on a color 
or monochrome monitor. 

Sanyo supplies its own Enhanced-style 
keyboard, which has a loose touch, and its 
own BIOS. Earlier models of Sanyo’s 
BIOS were notorious for software incom- 
patibilities, but we bad no trouble with this 
version. If an application should ever lock 
up, though, be careful when pressing the 


mpACT FILE 


Sanyo MBC-IK Plu.s 
Sanyo Business Systems Corp. 

Computer Division 
51 Joseph St. 

Mtxmachie. NJ 07074 
(201)440-9300 
(8(X)) 524- 1021 

lAst Price: With IMBRAM. 1.2MB5'/4- 
inch floppy disk drive. DOS 3.3. S3.499: 
with 50MB hard disk. nKimx'hronic monitor. 
54,222; with CGA monitor, $4,472; with 
3MB RAM. 40MB hard disk. $6,421 . 2MB 
RA.M upgrade. SI .699. 

In .Short; Sanyo’s small-fot>tprim 16-MHz 
machine is an undistinguished perlormer with 
limited options (no EGA w VGA) and an in- 
convenient nonstandard physical layout. The 
price is on the high side for this class of com- 
puter. 

ClFCLEMTONREADERSERytCECATO 


reset switch in the back. The switch is 
deeply recessed in an opening that you can 
reach only with a narrow object like a ball- 
point pen. Because the opening also gives 
access to a block of DIP switches, you can 
easily hit one of these by mistake and re- 
configure the computer without noticing 
that you’ve done anything wrong. 

— Edward Mendelson 


Spe.4R Technology Inc. 

SPEAR 386A/16 
SPEAR 386D/20 

From the outside, Spear Technology’s two 
386 machines— the 386A/16 and the 
386D/20 — are indistinguishable from one 
another. Both have a sturdy , AT -style cov- 
er and a front panel spotting the usual LED 
indicators and reset button, and both use 
the Mitsumi Electric keyboard, a good 
model with a springy feel to it. Likewise, 
the 16- and 20-MHz systems come with 
equally attractive base price tags — $ 1 ,790 
and $2,080, respectively. 

The machines also share a number of 
functional similarities. During a cold boot, 
pressing Esc will terminate the RAM 
check — a useful shortcut. Pressing Del af- 
ter the hardware self-test will call up the 
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On Time 

and Under Budget 



viewpoint Is the acclaimed project manage- 
ment program designed to manage multiple 
projects, across divisional boundaries, 
using the same resources. 

Profit from a Different Point of View 

Create the necessarv visibility to get management 
consensus before adding detail to the plan. Viewpoint's 
mouse driven, point-and-click operation makes on- 
screen modeling easier. Speed up project development 
or defining reports with templates from Viewpoint’s 
library. 

Adofit Viewpoint and Trace Overioads 

Interactively fine-tune projects without delaying finish 
dates or deliverables. Resource Load Trace uniquely 
finds solutions when conflicts arise and traditional 
methods like Leveling and Constraining won't work to 
resolve them. 



with presentation-quality charts on printers and plotters. 
Preview everything on-screen: or save reports to disk and 
use the mouse to scroll around them. 


Plan for Today 
as weV as Tomorrow 

Mabitain planning flexibil- 
ity with non-linear resource 
distribution, eamed-value 
and what-if analysis, multi- 
ple rate costing and resource 
roll-up. Viewpoint is the vis- 
ual resource management tool to solve today's planning 
problems as well as tomorrow’s. 



If you're ready for a new Viewpoint, call CAM. We 
provide three days of training with every copy. For more 
information call 1-800-635-5621 and we'll send you a 
comprehensive brochure and demo disk. 


Viewpoint Activities are Well Connected 

Import and Export ASCII, dBASE or Lotus files and save 
milestone events for auto-Unklng. Display project status 



CIRCLE 176 ON READER SERVICE CARD 



1 - 800 - 635-5621 

1318 REDWOOD WAY. SUITE 210 
PETALUMA. CA 94952 
707/7954100 
FAX: 707/7950441 









■ 80386 DESKTOP PCs 



Like its look-alike 16-Mtb counterpart, 
Spear Technology's 20-MH2 Spear 
386D 20 allours you to set the sis 16-bit 
slots to either one or two wait states, for 
speeil or compatibility. You tio get an AT- 
style case, but the location of the co- 
processor socket under the Irani drive Is 
a design flaw. 


setup program embedded in ROM. And 
you can shift the systems between high 
speed and 8 MHz at any time from the key- 
board. 

Both machines use an AMI BIOS. 
They come with DOS 3.3 and GW- 
BASIC, but you don't get any extras such 
as diagnostics software or a disk-caching 
utility. OS/2 isn't an option either. 

Spear 386A/16 Under its cover, the 
386A reveals a sturdy chassis and general- 
ly solid workmanship, although a jumper 
fix was visible on the motherboard. There 
are two 8-bit slots and six 16-bit slots, all 
full-length. One hard disk and one single 
high-density floppy disk drive were in- 
cluded in our $3,615 test configuration, 
leaving three empty half-height drive 
bays. An Evetex MFM disk controller, an 
8-bit Orchid VGA card, and a parallel and 
serial port card filled three slots, leaving 
ample ttxjm for expansion. 

The 386A runs at a constant bus speed 
of 8 MHz. while the 386D’s bus speed is 
fixed at 10 MHz. Both machines, howev- 
er. have the unusual ability to allow you to 
set the 16-bit bus slots at one or two wait 
states, allowing you to choose between op- 
timal speed and compatibility. The 386A 
also allows you to select from four, five, or 


six wait states for the 8-bit bus slots. 

You have the option of ordering either 
1 MB or 4MB of 32-bit RAM on the Spear 
Technology/AMl motherboard. While 
you can bring the total system RAM up to 
16MB, the lack of any 32-bit slots means 
that the additional memory can be added 
only via 16-bit expansion boards, some- 
thing of a drawback. A 64K static RAM 
cache with proprietary cache controller 
helps maintain the unit's zero-wait-state 
performance. 

The DIP switches on the unit are fairly 
accessible. Unfortunately, though, the 
socket for an optional 80287 coprocessor 
is not. It is hidden under the hard disk, 
which you must remove before inserting 
tbe chip. 

While the 44MB Seagate drive turned 
in a middling access time of just under 40 
milliseconds on our benchmark test, in 
most of our BIOS Disk Seek tests, the 
386A proved itself a good performer. 

SPEAR 386D/20 The 386D differs from 
its sibling in more than just processor 
speed. It offers six full-length 16-bit ex- 
pansion slots and two proprietary 32-bit 
slots for memory cards. Two slots on the 
$4,676 test unit were taken up by the VGA 
card and a DTC ESDI controller, while 
one parallel and two serial ports were 
mounted on the proprietary motherboard, 
saving a slot. 

A 1S6MB ESDI Toshiba hard disk 
filled two of the five half-height drive 
bays. The disk displayed a respectable ac- 
cess time of just under 24 ms. but unfortu- 
nately failed to operate when running the 
CPU at 8 MHz. A tech support person at 
Spear said that this problem was caused by 
the ESDI controller, and that the only way 
to gain access to the disk at both speeds 
was to reformat it with a 2: 1 interleave in- 
stead of the optimal 1:1 interleave. 

The motherboard can hold only I MB of 
RAM. but you can add memory via propri- 
etary 32-bit boards with 1-. 2-, 4-. or 8MB 
capacities. There's no memory cache or 
interleaving, but a page-mode scheme 
speeds up the 60- nanosecond chips. 

Although the 386D delivered fair per- 
formance on most of our benchmark tests, 
it took an inordinately long time to run the 
extended memory read and write tests 
(rendering this RAM unusable). Spear 



iaiFACT FILE 

Spear Technology Inc. 

7 1 0 A Landw ehr Rd. 

Northbrtx)k. ILhO(»62-231() 

(8()()) 282-1212 
(312)480-73(H) 

Spear 386.\ 16 

list Price: With 1 MB RAM. ! 2MB 5'/i- 
inch lloppy disk drive. SI .790: with WIMB 
hard disk, monochwme monitor. IX)S 3.3. 
S2.539; with VGA coIiyt monitor. S3 .031: 
with 4MB RAM. 44MB hard disk. S3.992. 

1 MB RAM upgrade. $345; N)MB tape back- 
up. S599; 150MB hard disk. S1.374. 

CiSCiX 653 ON jtflViCfc CA30 

Spear 3861) 20 

I.LsI Price: With 1MB RAM. 1.2MB S'A- 
mch floppy disk drive. S2.080: w ith bOMB 
hard disk. nKirMKrhrxinre monitor. [X)S 3.3. 
S2.829: w iih V'GA color nninitor. S3. 32 1 ; 
with 2MB RAM and 156MB harddisk. 

S4.676. IMB RA.M upgrade. S600; 60MB 
tape backup. S599; 150MB hard disk. 

SI. 374. 

'''»^LE:6540f-iMf i ■ ah::- 

In Short; The Spear 386A/ 16 and 386D 20 
offer attractive prices, flexible configuration 
optitms. and gtxKl pcrfomiance in nx>si 
areas . We did encounter a couple of pri>h- 
lems in getting the 386D'20 to run pmperly . 
though. 




Technology told us that this was because a 
jumper had been incorrectly .set to make 
use of a math coprxKessor that wasn't in- 
stalled. 

Resetting the jumper solved the prob- 
lem (though not in time for testing), but 
since it was located under the hard disk, it 
requited deft maneuvering with a pair of 
pliers and a flashlight. The company ad- 
mitted that a number of units had been 
shipped with the jumper set in the wrong 
position and that the settings were incor- 
rectly documented in the manual. 

As with the 386A, the coprocessor 
socket is inconveniently placed under the 
hard disk drive. A set of DIP switches is 
also partially hidden by the hard di.sk. 

While the prices for the Spear Technol- 
ogy 386s are pleasingly reasonable, the 
problems we encountered with the 386A 
during our tests did not inspire confidence 
in the reliability of this company, 

— Robert Kendall 
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We had these two talking 
in no time at alL 

Seems like every time these two boys set down together, they commenced to fightin’. 

If one said day, the other night. Good thing the folks at TOPS settled this feud once and for all. 

It’s so dang simple, too. Just install TOPS software in each Macintosh and PC in the 

place. Throw in a network card for each PC. Add a little 
n\'isted-pair telephone wire, and suddenly they’re behaving 
like family. 

Next thing you know, they’re swapping files, sharing 
peripherals, and trading data from Lotus 1-2-3 to Excel, 
dBase III to dBase Mac, and most other PC and Mac applications. 
Or tapping into whole other networks and systems, such as 
Novell, AppleShare, Sun, and VAX. 

What’s more, no central file server is needed— though 


TOPS Tech Specs 

• One copy of TOPS software required for each net 
work station. 

• TOPS supports AppleTalk and Flashialk running 
on twisted-pair cabling (telephone wire), and 
Ethetiaik on thick or thin Etnernet cabling. 

• IBM PCs. PS/2 Models 25 or 30. or compatibles 
require TOPS FlashCard. 3Com EtherLink II or 
other network card. PS/2 Models 50 through 80. 
or compatibles require 3Com EtherLink/MC card 
or equivalent. 

• TOPS can be confi^red as a distributed, dedi 
caied. or combination netw'ork. 


TOPS can easily accommodate one as a business grows. And no special training is required. 
No wonder TOPS is the standard for easy-to-use PC to Mac connectivity. 

Maybe that’s why folks say, when 
it comes to making connections, TOPS is the real 
McCoy. Call the TOPS Division of Sun Microsystems 
at 800-445-TOPS (from outside the U.S. and Canada, 
call 415-769-8700). Or write ’em at TOPS, 950 Marina Village 
Parkway, Alameda, CA 94501. 


TOPS' 

when you need connections. 



Copyright C 1989 Sun Micro^-swms. Inc. 
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TO MAKE TOU SCREAM. 




First take an Intel® Math Coprocessor. (Any of the 11 will do.) 
Apply with slow, firm, steady pressure into the appropriate 
socket in every IBM* or compatible PC. 

Then sit back and enjoy as over 160 database, spreadsheet, 
CAD or business graphics programs scream through functions 


I9H9 Intel CiirpiirKton Intel M rrgiMerrd iraOciriirk of Intel CorptirjiKm IBM lSire]ilMcredlrillemirku^lnlemalHK>alBu»1ne^sMichlne^C(>rporalH>n Intel Bulletin Board ServKC VH<HS6i~S|inodcin parameters 





up to 500%* faster. For more information, contact your local 
dealer. Or call (800) 538-3373 for “Intel Math Coprocessor 
Technotes,” a collection of benchmarks , , _ „ 

and software lists. And end the torture of 


slow software. 


N mi. ( <impusefvc -<61. M(-l Mail Mailbox INTILM WIHT Inicl FaxHa^k InlormjiuinNcrvKc •|‘cf(«irmjncc iivrt 

CIRCLE 5170NREADERSERVlCtCARn 
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■ 80386 DESKTOP PCs 


T.4.ndonCorp. 

TANDON 386 


The world is populated with peripatetic in- 
dividuals who want not only to enjoy their 
mobility but also to transport their "stuff’ 
with them. Here’s a computer that allows 
you to have your data and carry it home, 
too. 

The Tandon 386 is base-priced at 
$4,199, but fully configured with Tan- 
don’s own equipment, including a color 
monitor, an EGA Card, a 1 1 0MB hard 
disk, and a 30MB Personal Data Pac, our 
test unit cost $6,599. 

The Personal Data Pac is a durable, ef- 
ficient, removable drive powered by an 
RLE controller with a 128K built-in cache; 
it’s roughly the size of one of those zucchi- 
ni breads your neighbors keep forcing on 
you, but immensely more useful. 

Other noteworthy features on the Tan- 
don machine include built-in 64K caching, 
with zero-wait-state operation, and 100- 
nanosecond 256-kilobit DRAM SIMM 
chips on the motherboard (the test system 
had 2MB using 256Kb chips, but up to 
8MB of 32-bit memory is possible with 1 - 
megabit chips). 

On the downside, there’s no 32-bit slot 



The Tandon 386 includes a 30MB Per- 
sonal Data Pac, the company’s own dura- 
ble, removahle hard disk drive, to make 
moving data easy and efficient. The Data 
Pac is powered by an Ml contmiler with 
128X cache. 


to accommodate a card with additional 
memory, although one is planned for a fu- 
ture release. Also, the Data Pac is both 
ejected and protected from ejection by 
software. But if you can no longer access 
your hard disk, you’ll have to remove the 
cover and use some elbow grease. It’s pos- 
sible with a little effort, but you may find it 
frustrating. 

AIXBinMDLEDUP Tandon DOS 3.3 is 
included in the bundled software. One 
problem, though; Tandon DOS 3.2 was on 
the Data Pac, and Tandon DOS 3.3 was on 
the hard disk. As of this writing, all the 
Tandon systems are being shipped this 
way. A quick SYS and copy of COM- 
MAND.COM put them both on an even 
keel with DOS 3.3. In addition, the com- 
pany has included the checksum for the 
Tandon MS-DOS utility files. Checksums 
are of interest to programmers and to those 
wanting to keep a record of files to protect 
them from possible virus attack. 

You’ll also have at least one instant 386 
application: Microsoft Windowsl386 Pre- 
sentation Manager. Other software in- 
cludes GW-BASIC, EGA Card utilities, 
and Data Pac utilities. The Data Pac utili- 
ties allow hotkey eject customization, 
copying from one Data Pac to another, set- 
up of your RLE controller, and head park- 
ing for both the Data Pac and your conven- 
tional disk. 

Play it safe when it comes to accessing 
your DataPac; also, be sure to install the 
DP ACCESS driver on your boot directory 
and call it from your CONRG.SYS file. 
Tandon has supplied this driver because its 
version of IXDS 3,3 requires it, and also in 
case the computer is used with a version of 
DOS or another environment, like OS/2, 
that does not support removable drives. 

The Tandon 386 was no speed demon 
on our benchmark tests, but it did beat out 
approximately one-third of the other 20- 
MHz 386 computers tested. 

But if what you’re looking for isal6- 
MHz model, Tandon also offersa 16-MHz 
(switchable to 8-MHz) 386 machine with 
or without a 40MB hard disk; the 64K 
RAM cache is optional. Prices for the Tan- 
don 386/16 are $3,599 without a hard disk 
and $4,399 with the 40MB hard disk. 

Overall, you’ll find the 20-MHz Tan- 
don 386 a solid machine, especially for 



FACT 


FILE 


Tandon 386 
Tandon Corp. 

4()5 Science Dr. 

Mmrpark.CA 9302! 

(WK)) 228-8595 
(805)378-3068 

List Price: Wiih 1MB RAM. 1.2MB S'/i- 
inch floppy disk drive. DOS 3.3. S4. 199: 
with 40MB harddisk, niomxrhrome monitor. 
S5.279; with VGA nninitor, S6. 147: with 
2MB RAM. 1 10MB hard disk, receptacle for 
removable 30- or 40MB Personal Data Pac. 
S6.599. 1MB RAM upgrade. S665. 

In Short: A reliable 386 with adequate 
speed, the Tandon 386 has more options than 
most candy-store kids could want: but this 
kid still wishes for a 32-bit slot. The high-end 
version is a data security specialist's dream 
w ith a removable 30MB Personal Data Pac, 
CiRC.r 658 ON R£AD£fi SERVICE CABO 


those wanting the security of a removable 
hard disk. You can work on your sensitive 
data during the day and then store it away 
from curious eyes in your safe at night. 
Other pluses include the bundled utilities 
and software, as well as clear documenta- 
tion, However, you just might want to wait 
until Tandon comes out with the 32-bit- 
memory-slot version. 

— Pamela J. Milland 


Tandy CoRP. 

TANDY 4000 
TANDY 4000LX 
TANDY 5000MC 

When Tandy recently introduced the 
5000MC, it became the first company to 
release a machine compatible with IBM’s 
Micro Channel architecture (MCA). The 
system is the newest of Tandy’s three 386 
machines, right behind its two convention- 
al AT-bus PCs, the 16-MHz Tandy 4()(X) 
and the 20-MHz Tandy 4000EX. 

The base price of each of the ma- 
chines— $2,599 for the 4000. $3,999 for 
the 4000EX, $4,999 for the 5000MC— in- 
cludes a floppy disk controller, a 1 .44MB 
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PROFTT^WSE 


NEW from the publisher of SOLOMON ///... 

PROHT^WSE 

BASIC ACCOUNTING SOFTWARE FOR 


90% OFU.S. BUSINESSES! 


REAL ACCOUNTING 
FOR $229.00 

INTRODUCING PROFITtV/SE a tXKic 
accounting software system designed 
to meet the ciccounting needs of 
many small businesses. Statistics show 
that only 10% ot American businesses 
have soles over $500,000 . , 
PROHTW/SE Is real accounting for 
the other 90%l 

PROFITl/lZ/Sf 

OFFERS WHAT NO OTHER 
PRODUCT OFFERS... 

REAL ACCOUNTING Recognizing that 
businesses with lesser revenues need 
real occounting too TLB Inc has 
developed PROFITW/Sf, o specially 
adapted version of the powerful 
award-winning Solomon III system. 
PROFITIV/Sf provides many of the 
features of Solomon III but limits the 
size of the accounting database With 
PROFITlVISf, you pay for only the 
features and transaction volume 
you need. 

UPGRADE CAPABILITIES Everything 
you learn with PROFITlV/Sf applies to 
Solomon III. ifou can easily and quickly 
upgrade to Solomon III at anytime 
There b no need to rekey information 
because the PROFITIV/Sf datobose is 
compatible with Solomon III. 

TRAINING available nationwide 

UNSURPASSED TELEPHDNE SUPPDRTI 

TLB HAS THE ANSWER TO ALL YOUR 
COMPUTER ACCOUNTING NEEDS. . . 



FEATUREIV/Sf . . . 

■ BASIC ACCOUNTING 
S229.00 

General Ledger 

• Extensive Annual ond Periodic 
Budgeting capobity 

• defined fiscol periods - 
post to any period 

• fewertul leport definition ability 

Payroll 

• Standard deductions and eorrungs 
type oireody set up 

• UnNmtted number of user defined 
deductions including 401K copabiiity 

• Wl Federal and State tables included 

• Automatic W-2, 941 and state 
unemployment reports 

Accounts Payable 

• Tracks complete 1099 Information 

• Both post due ond until due aging 
report formats 

Accounts Receivable 

• Open-Item ond balance fonivord 
customer occounts 

• dser defined terms ond oging 
categories 

Invoicing 

• Automatic sales tax calculation 

• Optional user-defined messoge 
on invoices 

• Automatic backordering 
(w/lnventory rrxxJule) 

• Service and Product invoices 

Fixed Assets Depreciation 

schedules, ocqi^ition and disposition 

Address Prints Nsts. labels or index cards 



PROFITWISE Basic Accounting 

must be Installed prior to these 
addon modules^ 

m PROFITWISE INVENTORY 
& JOB COSTING 

$229.00 

Job Costing 

• Automotic intertoce with Poyroll 
and Accounts Payable modules 
reduces data entry 

• Tracks jobs from bidding through 
completion 

Inventory 

• Automaticaify updates generot 
ledger for COGS 

• Automaticaly updoted 
(by invoicing module) 

• Average standard or user 
specified cost methods 

■ PROFITWISE REPORT 
& GRAPH DESIGNER 

$229.00 

Output 

• Automatic formatted reports on 
screen or printer 

• User formotted reports with 
multiple level subtotal breoks 
and grand totals 

• Transfer of information to 
Lotus wcvksheets 


30 DAY MONEY BACK GUARANTEE* 

‘if purchased from TLB INC 


EASY TO USE... 

The PROFITLV/Sf system teatures; 

• Computer based tutohal that guides 
you through instollotton 

• Orvline help "at your fingertips" 

• Extensive password protection ability 

• Thorough audit trail at oil 
transactions 

• Full integration between modules to 
reduce data entry 

• Reparts can be output to screen or 
spr^sheet/word processor 

• Comprehensive User Reference 
manual 



F« t4ir424.3°400™ 1 - 800 - 777-0521 

OUTSIDE USA: (215) 251-6986 or FAX (215) 689-9726 
ASK FOR PROFITWISE AT YOUR LOCAL COMPUTER STORE 
OR ORDER BY MAIL . . Add $10.00 for shipping & handling 

TLB INC 

P.O. BOX 414; FINDLAY, OHIO 45839 

Solemen IB. Seieme'i S*n«t sno P ralihiiw «r* regioeiM >rM«>Ti«rii» el TlB. Ine 

n*ni Carp IBM 4 a reg^Miee iruemcra o* ButKwM MKhmee M 
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Solomon 

Accounting 

Software 
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The Tandy SOOOMC is the 
first IBM Micro Channel- 
compatible machine to hit 
the market as well as the 
company's second 2O-MH2 
38S, joining its AT-bus 
model 4000U. Almost all 
the components are manu- 
factured in-house, includ- 
ing motherboards, key- 
boards, and monitors. 


3'/2-inch floppy disk drive, a 101-key key- 
board, one serial and one parallel port, and 
a 192-watt power supply with four device 
connectors for the four possible half-height 
storage devices. DOS and BASIC are 
$120 options; Tandy also sells OS/2 1.0 
for $325. 

Almost all of the components are man- 
ufactured in-house, including mother- 
boards, cases, power supplies, keyboards, 
floppy disk drives, and monitors. Like 
IBM and Epson, Tandy has a company 
policy against verbally identifying other 
component sources, even when the ven- 
dors’ names are visible on the component. 
Our survey of the test machines revealed 
hard disk controllers from Adeptec in all 
three, video adapter cards that appear to be 
based on Paradise chips in the 4000 sys- 
tems. and a CDC hard disk on the 
SOOOMC. All three machines used Intel 
chip sets and 1988 versions of Phoenix 
ROM BIOS. 

TANDY 4000 The Tandy 4000 is a fairly 
conventional 16-MHz 386 computer. The 
base model comes with I MB of 100-nano- 
second DRAM SIMM memory chips 
(64K is allocated to shadow RAM to im- 
prove video and system BIOS perfor- 
mance), runs at one wait state, and uses 1:1 
page-mode memory interleaving. The de- 
fault bus speed is 8 MHz. but conservative 
types will appreciate being able to switch 
to 6 MHz. 

Slotwise, you get space for two 8-bit 
and six 16-bit boards, as well as Tandy's 
$179 32-bit memory expansion card, 
which can accommodate 8MB of RAM. 
Combined with the 8MB of 32-bit RAM 
you can squeeze onto the motherboard, the 
total system memory capacity comes to a 
generous 16MB. Be warned, though: 
Tandy charges a whopping $649 for each 
1 MB SIMM pack — more than most other 
vendors. 

■The floppy disk drive controller, capa- 
ble of supporting two drives, is built into 
the motherboard. The motherboard will 
support an 80387 chip, as well as the Wei- 
tek 1 167 and 3167 coprocessors. 

The test machine, priced at $5,047, in- 
cluded an SCSI Adaptec controller. 2MB 
of RAM. a 40MB 19-millisecond hard 
disk, and a very fine .31-mm dot pitch 
VGA monitor with an 8-bit VGA card. In 


general, the Tandy 4000 did reasonably 
well on all the benchmark tests, coming 
out with roughly average scores. 

TANDY 4000LX The 20-MHz 4000LX 
mirrors the 4000 in its motherboard and its 
slot and memory configurations. Of 
course, the 4000LX’s processor hums 
along at a speedier 20 MHz, settable to 8- 
MHz with software. And 2MB of 80- 
nanosecond RAM are included in the base 
price. You’ll be grateful for the additional 
megabyte of memory, as upgrades for this 
machine come in 2MB bunches costing up 
to$l, 499 per bunch. Ouch! 

The default bus speed is 8 MHz, but 
with software you can bump it to 10 MHz, 
which you should do immediately. While 
there's no memory caching, speedier per- 
formance is achieved through the alloca- 
tion of 64K to shadow RAM and the sec- 
ond megabyte of RAM to interleaved 
memory. 

The 4000LX comes with the same 
overly soft 101 -key keyboard as the 4000. 
But unlike its 16-MHz counterpart, which 
enjoys an FCC Class B rating, the 4000LX 
is certified only for office use. 

The evaluation unit, priced at $6,947, 
included an 80MB hard disk and the same 
VGA controller and monitor found in the 
4000. The hard disk included in the test 
model was rated at 28 ms. , but Tandy says 
that the 80MB drives now sold are rated at 
a faster 19 ms. 

In benchmark tests, though, the 
4000LX performed a bit below average, 
lagging behind other 20-MHz units. 


TANDY SOOOMC Our processor and 
memory tests showed the 5000MC to be in 
the top bunch of 20-MHz computers. The 
unit's base price is a full $1,000 higher 
than the 4000LX’s. but some components 
that are not standard in the other system, 
such as a mouse port and VGA card, are 
built directly into the 5000MC's mother- 
board. Also built into the motherboard are 
the serial and parallel ports and the floppy 
disk controller. This space-saving ap- 
proach leaves three 16-bit slots and three 
32-bit MCA slots available. The fourth 32- 
bit slot holds the system's memory expan- 
sion board. 

The standard configuration includes 
2MB of 100-ns. SIMM chips and an 
82835 memory cache controller chip with 
32K of 35-ns. cache memory on the 32-bit 
expansion card. Memory interleaving, a 
fixed 10-MHz bus speed, and zero wait 
states ate also hallmarks of this machine. 
The keyboard is the best Tandy keyboard 
I've ever worked with; it has sufficient re- 
sponse and click to let you know you’ve 
done something when you touch a key. 

Tandy brings the car salesman's con- 
cept of “preferred options packages” to 
the computer world. Buying a unit ptecon- 
figured with one of Tandy’s standard set of 
options can cost less than adding on the in- 
dividual components later. For $7,727, 
you can get a prepackaged system 
equipped, as our test unit was, with an 
80MB 16-ms. CDC hard disk, a .31-mm- 
dot-pitch VGA monitor, and DOS. 

The only drawback to the 5000MC is a 
flimsy plastic rod that extends from the 
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OF THE TWO FASTEST 
NETWORKS, ONLY ONE IS 
IBM-COMPATIBLE, USES PURE 
MS-DOS OR OS/2, AND ALLOWS 
PEER-TO-PEER SHARING 



So what does a pure MS*-D0S and NETBIOS-based network buy you? 

A familiar operating environment. No need to Introduce proprietary operating 
systems and disk formats. You get direct MS-DOS file sharing. Use NORTON Utilities® it 
you want. You can even borrow a server to run MS-DOS or OS/2® standalone I! needed 
without reformatting the disk! 

Ease of use. Simpler, less time-consuming installation. Easy maintenance by 
PC-literate statf, even first-time users! 

Immediate access to latest technology in peripherals. No need to wait for 
special drivers. If it runs on MS-DOS, it runs on POWERLan. 

Immediate use of a myriad of network applications. Like communications 
gateways and databases. And we don't mean a limited set ot applications that run on a 
NETBIOS emulation and are available from only one source. 

Spood. Pure MS-DOS servers are fastest for MS-DOS users! Ask about 
POWERLan benchmark results! 

POWERLan PC notworking products Includo: 

■ POWERLan /4, IS. or /+ — LAN software for 4, 8, or an unlimited number of users 

■ POWERserve'”— a dedicated file server ol unequalled speed and capacity 

■ POWERsave’" — automated backup and archive facility tor all hard disks on the 
network (even Novell too!) 

■ POWERmirror'” — volume or disk mirroring system for fault tolerance 

■ POWERbridge" — a transparent bridge between any two NETBIOS networks 


Call 1-800-825-LANS 

Dealer Inquiries invited 


m r% PERFOMtMNCE 

TECHNODGY 

BCD Urtcom Center • 7SOO IH-10 West 
San Antonto. Texas 78230 


POWERUr. POWERsave. POWERserve mc^VWERmir'or art haUenarks ol ftrlonnaiice Tecfralooy- Inc 
M other products mentioned are tiadvriaiia ol ihe» leseective ntanqtacbrers 
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Tandy Corp. 

1 8(X) One Tandy Center 
Fort Worth, TX 76102 
(817)390-3700 

Tandy 4000 

List Wee: With 1MB RAM. 1.44MB 3'/2- 
inch floppy diskdrive, S2,599; with 7()MB 
hard disk. nxTnochrome monitor. DOS 3.3. 
S4.868; with VGA nH>nilor. $5,368; 2MB 
RAM. 40MB hard disk, S5,047. 1MB RAM 
upgrade. S829; 4()MB tape backup. $549. 
CIRC, r 628 ON READER SERVICE CARD 


Tandy 4000LX 

List Wee: With 2MB RAM. 1 .44MB 3'4- 
inch floppy disk drive. $3,999; with 70MB 
hard disk, monochrome monitor. DOS 3.3, 
$6,678; with VGA monitor. $6,897; with 
2MB RAM. 80MB hard disk. $6,947. 
40MB tape backup. $549. 

CIRCLE 629 ON READ ER SERVICE CARD 

Tandy 5000MC 
List Wee: With 2MB RAM. 1.44MB 3*4- 
irtch floppy disk drive. $4,999; with 70MB 
hard disk, montKhn>me monitor. DOS 3.3. 
$7,198; with VGA monitw. $7,498; with 
2MB RAM. 80MB hard disk. $7,727. 1MB 
RAM upgrade. $749; 40MB tape backup. 
$549. 

CIRCLE 630 ON READER SERVICE CARD 


In Short: Tandy's 386 computers start out 
attractively priced, but adding everything 
from a hard disk on up gets expensive. Tlte 
best deal here is the 16-MHz offering, but the 
5(X)0MC is compelling as well, because it's 
the first MCA compatible to make it to mar- 
ket. The 5(XK)MC also has the best keyboard 
on a Tandy since the Mcxlel 1 000 and a larger 
footprint for those who want MCA and riwm 
to expand along with it. 



front power switch to the back of the ma- 
chine, where it mechanically pushes an- 
other switch to turn the system on. While 
this didn’t cause any problems during our 
tests, it sure looked as if the rod could easi- 
ly detach from its connecting parts. 

Tandy’s strongest point is its thousands 
of retail outlets. While you can purchase 
these 386s only at Tandy Centers or autho- 
rized dealer franchises, you can take them 
to any of the roughly 7,000 Radio Shack 
retail locations for service. 

The AT-bus machines are good, but the 
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; fifth GENERATION 
'■ SYSTEMS INC. 

FastbackPlus 

lU'Ss.ane.ectnc^^'^, 
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■ backup diskette before >«“ 
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nroccNV by showing i 
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split screen. Files etfot*"-- 1 

; Sc-dforbackupbyname, 

; date range, dtoto^^^^ar- 

• chivebU-orihcy'-anlK 

• marked individually A^_ 

•; ticularly nice feature 

•• /,„ Cs ability to estimate tns . 



Fastback Plus 
Fasiback— a program ihai 
backs up your hard disk— is 
fast, and it is reliable. Now 
Fifth Generation has im- 
proved it. The company fixed 
the manuals and then put in 
help files that make the man- 
uals nearly superfluous. Then 
it added data compression to 
save disk space and a utility 
that estimates how many flop- 
py disks and how long the job 
will take. 

With this program, we’ve 
copied 38 megabytes of data 
from one machine to another 
in 28 minutes (which included 
formatting the disks). Fast- 


suwM., . 
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rf/i* harkup I, mill, 

rUiftoei It, ho, «oie.o|,A,. 
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Fastback Phis 2.01 : Mo MoreBadaip Excuses 


by EDWARDMbNUFLSON 
The best backup program is the 
tine that gives you the fewest ex- 
cuses not to use it. Fifth Genera- 
tion Systems’ $189 f astbari: 
Plus. Version 2.bl. pulls out 
the rug frt'm under almost every 
anlibackup excuse you can 
imagine. 

Do your backups take 
much lime? Fusthack P/«' 
back up lOMB of a real 
hard disk to a single 
drive in 4 minute^ 
yoursei' 

ly - - 



Never Thist£ 
l^)urData'E)| 


Ai^diingLess.! 

Call for free trial disk 


Fastback Plus gets 
more backing than any 
other backup program. From 
reviewers, users ^ corporate 
MIS. In 6ct, itls now the stan- 
dard by whick all other backups 
arejutked. 

Fastback^ incredible sfyeed, 
ease of use and proven reli- 
at^tK make backing up a 
regular routine. This assures 
^ users of having data protec- 
tion at all times. PC Magazine 
said it perfectly; There are, 

“No Mtyre Backup Excusesf 
Isn’t it time you gave your 
. X data the protection it deserves? 

; , With the best backup the 
r ‘ J industry has to effer? 
li'-m. FastbackPlus. 

11200 Industiiplex ]^vd 
Baton House, llA 70809 
(800) 873-4384,(^) 291-7221 


Users ofvetsions prior to Fastback Phis V2.0 can call (504) 291-7681 for upgrade informatiQn. 

riiTirlfiiwriltijjininiiiim fT MiVli^nNr.Jininrir 17 tllfl? TrinriHiTkir ftiiirin Frhniinr Fttwinl ^Vnl1^^^^n:^TYTF.)inl■[^^ l^fWlTriThrlrl.liniiirr 1^ 

Thbpwidua am no wiyM»o d M tc dwid>g MS origUMnon in Ftther Scientific or Allied Corpo n oon. SYsrfMS. inc 


CIRCLE 286 ON READER SERVICE CARD 
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PORTACOMP II 


* 80286-12 CPU, 8/12MH2, zero-wait 

* Phoenix BIOS 

* 5 1 21CB of RAM. expandable to 4MB on 
system board 

* Socket for 80287 

* Clock/calendar with battery backup 

* 1.44MB 3.5“ floppy drive 

* 1.2MB 5.25" floppy drive(extemal) 

* 20MB hard drive 

* I02'key click keyboard 

* Superrwisr backlit LCD(640X400) 

* Ext. RGB/monochrome output port 

* 1 parallel and 2 serial ports 

* Weigh.s under 20 lbs 

$2,115 

OPTIONS: 

* Gas plasma display 

* 1:1 interleave cotTollers(MFM/RLL) 

* 40-60MB hard drives(MFM/RLL) 

* 80287 numeric coprocessor 

* Internal/extemal modems 

* Carrying bag 



DATA-286 IZMHz 


* 80286-12 CPU 8/12MHZ. zero-wait 

* Phoenix BIOS 

* 512KB of RAM, expandable to 4MB on 
system board 

* Socket for 80287 

* 200W power supply 

* Clock/calendar with battery backup 

* 1.2MB floppy drive 

* Floppy/hard disk controller 

* lOl-key click keyboard 

* Mono-graphics card 

* 1 parallel and 2 serial ports 

* Mono monitor with tilt/swivel base 

$1,195 

OPTIONS: 

* 1.44MB 3.5 floppy drive 

* 1:1 interleave controllers (MFM/RLL) 

* VGA adapters 

* VGA/multi-frequency monitors 

* 20-300MB hard drives in MFM, RLL, 
or ESDI 

* 80287 numeric coprocessor 



DATA-386 


• Intel 80386 CPU 


* Phoenix BIOS 

* 1MB of RAM, expandable to 16MBs 
of 32-bit memory 

♦Socket for 80387 

* 230W power supply 

* Clock/calendar with battery backup 

* 1.2MB floppy drive 

* Floppy/hard disk controller 

* 101 -key click keyboard 

* Mono-graphics card 

* Mono monitor with tilt/swivel base 

OPTIONS: 

* 1.44MB 3.5" floppy drive 

* 1:1 interleave controllers(MFM/RLL) 

* VGA adapters 

* VG A/multi-fr equency monitors 

* 40- 300MB hard drives, available in 
MFM, RLL, or ESDI 

* 80387 numeric coprocessor 

DATA 386-16 $1,995.00 

DATA 386-20 $2,195.00 

DATA 386-20 with 32K CACHE 

$2,495.00 

DATA 386-20 with 64K CACHE/ 
AMI BIOS. $ CALL 

DATA 386-25 with 64K CACHE/ 
AMI BIOS. $ CALL 


irv rctfisiofcJ rrnJcm.irfcs .■! l>vn.imic MKTopri>i.v“.M>r .AsMtciaees. 


[x ASYWHtRH III, pt ANYWHERE •> 
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DATATOWER 386/20 


• INTEL 80386-20 CPU 

• AMI BIOS 

• IMB of RAM. expandable to 16MB on 
bt)ard 


* 64K static RAM cache, zero'W’ait per- 
tormance 

* Socket for 80^87 

* CltKlc-'calendar with barter>' backup 

* 1.2MB floppy drive 

* *> drive bays 

* 7 Slots 

* Mono-pr.iphics card 

* Mono monitor with rilt/swiN’el base 


OPTIONS: 


$2,770.00 


* 1.44MB TS" floppy drive 

*1:1 interleave conrrollertMFMRI.L) 

* V'GA adapters 

* VGA/mulri'frequcncy monitors 

* 40'^00MB hard drives, available in MFM, 
RLL, or ESDI 

* 80^87 numeric copnxessor 


LAPTOP DATA286-16 


* 286-16 (TU running at 16MH: 

* 1MB Ob RAM expandable 5MB 

* 1.44MR 5.5" floppy drive 

* 40MR,29ms hard drive 

* Black & white CTN screen 

* Three proprietary expansion slots 

* VGA, EGA, CGA. MGA compatible 
640X 4H0 on CTN screen 

* LIM. EMS 4.0 and di.sk cache software 

* Socket for 80287 

* Panillel. serial, and VGA port 

* Weight: 14 lbs 

* Batter>' ,AC operation 

OTmON: 

* Expansion station (5-AT,l'XT) 

* 100MB hard drive 

* 4MB memory board 

* Carr>'inB case 

* 2400B modem 

l^PTOP DATA 586- 16 

* iMB of R.AM expandable to lOMB 
*********Laptt3p mixiels scheduled h>r 

release in June 


SYSTEMS BUILT WITH QUALITY AND CARE. 

At Dataworld, we know there’s no substitute for quality. Every part, every circuit, 
every peripheral we use is of the finest products in its class. We know that cutting 
comers only lessens reliability. You’ll find our systems work fester, more efficien- 
tly, and more reliably than comparable higher-priced systems. And since you buy 
factory-direct from Dataworld, you benefit from the most competitive prices 
available. 

CANT WAIT FOR A SERVICE TECHNICIAN 1 
INTRODUCING DATAWORLD’S 
REMOTE DIAGNOSTIC SERVICE. 

With a Dataworld computer system, you may never have to wait for an on-site ser- 
vice technician again. This is because each system we sell comes with the "host" 
pt^rrion of pcANYWHERE III * (PC Magazine Editor’s Choice) — the most advan- 
ced remote st^ftware ever developed for a PC. With your phone line and modem, 
our technical staff can use pcANYWHERE ® to diagnose problems and provide 
solutions, thereby minimizing your downtime. 

OUR SYSTEMS WIN AWARDS. 

REPEATEDLY . 

Our 386/ 1 6 computer recently was awarded Editor’s Choice by PC Magazine and 
received high marks from Byte magazine. Last October, our Portacomp II also 
received Editor’s Choice. Last July, our DATA-286 turned in the highest perfor- 
mance figures among the systems reviewed. 

OUR WARRANTY IS YOUR GUARANTEE. 

Any system ordered from Dataworld includes a 30-day money back guarantee. 
Our commitment to quality and customer satisfaction has made Dataworld one 
of the most respected companies in the industry. 

Every Dataworld system also comes with a limited one-year warranty on parts and 
labor. During this period Dataworld will repair or replace any defective items 
returned. 


TO ORDER, PLEASE CALL 

800 - 736-3282 

IN CALIF CALL 213-695-3777 FAX: 213-695-7016 

3733 San Gabriel River Pkwy., Pico Rivera CA 90660-1495 





■ 80386 DESKTOP PCs 


SOOOMC is the most interesting and, in 
general, the fastest of the three. If you’re 
ready and willing to part with the extra 
money for a nonstandard speed racer, the 
SOOOMC won’t disappoint you . 

— Bruce Brown 


Tatung Company of America 
Inc. 

TATUNG TCS-8000 

At first glance, the $3,995 base price of the 
20-MHz Tatung TCS-8000 seems high for 
a unit equipped with only an average list of 
components. 'The standard complement of 
1MB of RAM, 1.2MB floppy disk drive. 
Western Digital controller, parallel and se- 
rial ports, keyboard, and DOS 3.3 with 
GW-BASIC won’t excite any feature 
seekers out there. 

The high price is partially explained 


when you take a closer look at the compo- 
nents. The RAM chips are rated at a 
speedy 80 nanoseconds, and the Delta 
power supply is 210 watts strong. 

Further explanation of the hefty price 
tag resides in the quality of consnuction. 
This 54-pound heavyweight was originally 
designed for the Taiwanese militaty, and 
it’s built to take a licking. All the machines 
are burned in for 72 hours in a room heated 
to over 100 degrees Fahrenheit. The chas- 
sis itself is an extra-heavy-duty case; there 
are even mounting screws on the bottom so 
that you can attach it to your jeep. If you 
need a rugged system that will withstand 
extreme conditions in less than desirable 
locations, the price begins to look less ex- 
travagant. 

The $7,885 demo machine that we re- 
ceived housed a 155MB Priam hard disk. 
Priam models are known for their reliabil- 
ity, further bolstering the company’s com- 
mitment to producing a ready-to-rough-it 
machine. 'The system also included 2MB 



The Tatung TCS-8000 is a 54-pounil 


fighter; its heavy-duty case and 72-hour 
bum-in time in a rooni heated to over 100 
degrees Fahrenheit are meant to prepare 
it for extreme conditions. Suiprisingiy, 
though, the keyboard is not particuiariy 
suited to rough environments. 


Hard Disk Speed: The Cache Advantage 


You say that you’ve got a fast 386 chip 
and a speedy RAM cache, but your hard 
disk is holding things up by reading and 
writing at a sluggish pace? If that’s the 
case, you may want to invest in one of the 
high-speed hard disk caching controllers 
that are just beginning to show up on the 
market. 

These controllers first came to our at- 
tention while we were running disk 
benchmark tests on some of the 386 ma- 
chines reviewed here. Especially on the 
small-record DOS File Access test, we 
noticed that the Bus machines’ scores 
just blew away the competition, and the 
VIPC models were also among the top 
performers. Opening the computers re- 
vealed the source of this speedy perform- 
ance: the Bus machines were equipped 
with Distributed Processing Technol- 
ogy’s DPT Caching Disk Controller, and 
the VIPC systems used Konan Corp.’s 
TenTime controller. While there are 
fimcuonal and technical differences be- 
tween the two devices, the bottom line is 
that these controllers can make your 


computer scream, even if you don’t have 
a 386. And if you do, well, just make 
sure your heart can stand a trip into hy- 
perspeed. 

■niE CACHE CONNECnCBV If your 
everyday computer tasks involve pro- 
cessing transactions or nmning compil- 
ers, (»- if in any way they are heavily ori- 

The DPT hard 
disk controller 
just blew away 
the competition. 


ented toward hard disk access, intelligent 
caching controllers can be a godsend. 

The common thread that ties these 
controllers together is the (xesence of chi- 


board memory chips used fOT Read/Write 
caching. Re^ caching means that the 
controller keeps in its own memory the 
last bunch of information it found on a 
drive; the quantity of information de- 
pends on the ariKxrnt of memory avail- 
able for the Read cache. Data still in the 
cache is accessible almost instantly, 
without taking up normal RAM. 

Write caching covers the other part of 
what controllers do — putting informa- 
tion back on the drive. The information 
to be refiled is held in the Write cache, al- 
lowing the computer’s processor and 
normal RAM memory to go about their 
next tasks. Depending on software and 
circuitry, the controller puts the informa- 
tion back when the computer is less busy, 
when a set amount of time has passed, or 
when the Write cache gets so Aril that the 
only alternative would be to throw the in- 
formation away. 

Having a caching controller is like 
having two secretaries assisting you 
while you search for information in a fil- 
ing cabinet. One secretary holds onto the 
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ofRAManda 16-bit VGA adapter andTa- 
tung VGA monitor. Somewhat surprising- 
ly, the Tatung keyboard is of the standard 
variety — it is not specially designed to 
withstand shock, extreme temperature, or 
any other hazards of unfriendly environ- 
ments. 

The clock speed is switchable between 
20 and 8 MHz, and the bus runs at a true 8- 
MHz speed for maximum compatibility. 

The Tatung unit offers five half-height 
drives — three accessible and two internal. 
The eight expansion slots on the Tatung 
motherboard are divided into six 16-bit 
and two 8-bit configuradons. The mother- 
board does not incorporate any 32-bit slots 
but can hold up to 1 6MB of 32-bit RAM it- 
self. 

FAST RAM, LOW SCORES The fast 
80-ns. RAM chips allow the system to op- 
erate at zero wait states without cache. (Of 
course, the bad news is that memory up- 
grades will cost more.) Even with the fast 



FACT 


FILE 


1Miiii«TCS4tN 
Taung CamiMiiy of America he. 
28 »aPteiidk>Sl. ^ 

LaDtBeacfa,CA9i»10;< ' 

(800)421-2929 

(213)979-7055 

UMMms With n RAM, 1.2MBSV«- 
mcfaSoiipy dak DOS 3.3, $3,995; 
wilhdOMBIaidMLnioiiocliiTiineiiioiiilcr, 
$5,610; with VGA monilor, $6,440; with 
2MB RAM, I55MBhatddiik, $7,885. 

IMB RAM upgrade, $595. 

8a Shaft: 71k Tatung TCS-8000 is an aver- 
age 20-MHz machme, with average perfor- 
mance, a an average price of $3,995. How- 
ever, tUs unit stands out if you need a nigged 
syilemtfaatmayneedtowitfastandaless- 
than-agreeable etiviioutnent, such as a shop 
floor. The stable, 54-poiiiid machine was 
originaDy designed by Tatung for the Tai- 
wanese militaiy. 

awxEaaaoNnEAOBr SERVICE CMP 


RAM chips, the lack of any RAM shadow- 
ing or other schemes to perk up the system 
resulted in less-than-impressive bench- 
mark test scores, especi^ly in PC Labs’ 
processor and memory tests. 

Tatung informed us that the machine 
has a newly acquired FCC Class B rating, 
although there was no sticker to indicate 
this rating on the system; nor is it likely that 
most home users would need to purchase 
such a rugged machine, especially consid- 
ering the cheaper alternatives on the mar- 
ket. Tatung also told us that it is planning 
to push the system to the corporate market- 
place, although the design of the machine 
(except for the keyboard) makes it seem as 
if the wiser move would be to target it for 
industrial applications. 

If you are looking for lowest price or 
highest performance, keep looking. If you 
need a solidly built machine that can take 
an unusually punishing environment, 
however, the Tatung could be for you. 
— Kate Emery 


[7^ Benchmark Tests: 
Disk Caching 
Controllers 


On the DOS File Access 
tests, when compared 
with IBM's controller, the 
two disk caching 
controllers chopped 28 
percent and 74 percent off 
the performance time for 
small records and cut 46 
percent and 52 percent off 
the time for large records. 



Relattve Times 

(IBM AT with standard 
IBM controller • 100) 


DOSnto 

Access 


Performance Times 

(small 

(large 

(Tim«s given m seconds except where noted) 

record) 

record) 

IBM AT (standard IBM oontraOw) 

73.10 

18.91 

IBM AT (Konan controller) 

52.73 

10.19 

IBM AT (DPT controller) 

19.00 

9.04 


files that have just been looked at in case 
they are needed again soon, and the other 
puts files away if they are not asked for 
within a certain amount of time. This 
leaves you free to examine and reexam- 
ine the information without wasting time 
relocating it or putting it away. The “in- 
telligem" aspect of these caching con- 
trollers is that they combine the two 
“secretarial” functions using the same 
tnemoiy, and they do it all without your 
giving them instructions. 

DRAMATIC IMntOVEMENTS Our 

curiosity about the DPT and TenTime 
controllers led us to request sample units 
aixl test them in an 8-MHz IBM PC AT. 
We ran our normal disk benchmark tests, 
using first the origiruil IBM AT controller 
and then the DPT and Konan units. 

The differences were dramatic. On 
the DOS File Access tests, when com- 
pared with IBM’s controller, the two 
caches chopped 28 percent and 74 per- 
cent off the performance time for small 

(continues) 
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Televideo Systems Inc. 

TELOAS Hi 386/16 

Televideo Systems, the well-known video 
terminal manufacturer, has seen some hard 
times due to the DRAM chip shortage and 
other factors unrelated to the quality of its 
products. Key to the company’s rebound 
may be the success of its TelOAS product 
line — a full set of 8088-, 80286-, and 
80386-based systems. Sold custom-con- 
figured through largely OEM channels 
since their debut in 1987, these systems 
can be purchased through distributors. 

The TelOAS (Televideo Open Archi- 
tecture System) III 386/16 proves itself a 
reliable performer while bre^ng no speed 
records. The $3,599 list price for the base 
system — 1MB RAM, 1. 2MB floppy disk 
drive, one parallel and two serial ports — is 
high but can reportedly be discounted as 
much as 35 percent by distributors, bring- 
ing it down to a more palatable $2,339. 



With the 12-slot veision of Televideo 
Systems' TelOAS III 388/16, you can in- 
stall tour full-length cards after adding a 
system hoard, extended memory card, 
controller, and video. You can leave the 
left three half-height hays tree to 
squeeze in three more full-length cards. 


Our tested configuration, with 4MB 
RAM, 40MB hard disk, VGA card and 
monitor, and DOS, mns to $7,675 before 
any discount. 

A LOOK INSIDE The zero-wait-state 
TelOAS follows the familiar practice of 
mounting a system board, containing the 
16-MHz processor, onto a passive back- 
plane design. Besides the processor 
(switchable to 8 MHz with software) and a 
slot for an 80387 coprocessor, the system 
board holds a neatly packed VLSI chip set 
from Qiips and Technologies, a lithium 
clock/calendar battery, and the I/O ports. 

The fust four SIMM banks of 256-kilo- 
bit, 100-nanosecond DRAMs( I MB chips 
may also be used) also go onto the 16-bit 
system board, and 12 additional memory 
banks fit into a separate but adjacent 
board. The two ate attached with a propri- 
etary 32-bit connector. 

This layout offers the advantage of up- 
gradability: should you decide to move up 


"HardDidtSpetd' {continued) 

records, and cut 46 percent and 52 per- 
cent off the time for large records. 

Our DOS File Access tests contain 
several parts. The Konan board, with 
128K of cache memory, performed best 
on small arxl sequent!^ records and was 
actually slower than the AT controller on 
a few of the test's large random reading 
and writing tasks. But the DPT board 
showed a significant improvement over 
the AT controller across ^I aspects of the 
DOS File Access test, including both 
large and small records and sequential 
and random read and write operations. 

MORE DIFFERENCES Our test re- 
sults tell only part of the story. DPT’s 
$1,150 controller comes standard with 
512K of cache menKuy, expandable to 
16MB. The controller's speed is affected 
by the processor’s sp eed i t runs faster 
on faster computers. The unit has the ad- 
vantage of being register-compatible 
with the Western Digital eontroller, 
which means you’re ready to go as soon 
as you take out the standard controller 
and pop the DPT into your AT-bus 386s 


and AT-compatibles. The DPT woiks 
with ST-506 MFM (Modified Frequency 
Modulation) drives, but the company 
makes a whole line of controllers for 
many other types of drives. 

The downside of all this is that DPT’s 
unit uses volatile memory. If you turn the 
machine off or if the system hangs before 
the contents of the cache are written back 
to the drive, you can lose all the informa- 
tion. 

Konan’s $695 TenTime controller has 
only 128K of mettxrty, but the use of a 
lithium battery (good for 4 years) means 
that the RAM used is nonvolatile. With 
nonvolatile memory, if the machine is 
turned off or hangs before information is 
written back to the drive, the infmmation 
is maintained on the cache board until the 
computer is turned on again — up to 4 
years later, theoretically. When eventu- 
ally the power is restored, the board sim- 
ply puts the information back where it be- 
longs. 

The Konan board is less dependent on 
prtrcessor speed, taking advantage of 
faster buses to increase the speed of read 
and write operations. Konan’s board 



iSpACT PILE 

DPT Caching Did( Controler 

E>istributed Processing Technology 

132 Candace Dr. 

P.O. Box 1864 

Maitland. FL 32751 
(407)830-5522 

K^Pricc:$1.150 

Requires: Any 286- or 386-based AT> 
compaiiMe system with a hard di^. 


OROE STQ ON REAOBt SERVICE CARO 

TenThne 

Konan Cocp. 

1829 W. Drake Dr.. #103 

Tempe, AZ 85283 
(602)345-1300 

List Price: Fo' MFM drives, $695; for 

RLL drives, $745. 

Requires: Any 286- or 386'based AT- 
compatible system with an ST-506 hard 
disk. 

CIRCLE 671 ON fCAOER SERVICE CARO 






works on 386 AT-bus machines and AT 
compatibles with ST-506 MFM hard 
disks. For $745, you can get a Konan 
board that works with RLL (Run Length 
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b^FACT FILE 

TdO/VS III 386/16 
TeleVideo Systems Inc. 

550 E. Brokaw Rti. 

P.O.Box 49048 

San lose. CA 95161-9048 

1408)954-8333 

List Price: With 1MB RAM. 1 2MB 5'/4- 
inch floppy disk drive. $3,599; with 40MB 
hard disk, monochnome monitor. DOS 3.3. 
$4,674; with VGA color monitor. $4,875; 
with 4MB RAM. $7,675 1 MB RAM up- 
grade. $699. 

In Short: The TelOAS III 386: 1 6 offers easy 
upgrading through its plethora of slots in a 
passive backplane design, though it fared no 
beher than average on PC Labs processor and 
memory benchmark tests. Sold custom-con- 
figured largely through OEM chennels. this 
reliable performer is also available at sub- 
stantial discounts from national distributors. 

CIRCLE SaaONREAPen SERVICE CARO ~ 


Limited) drives. These boards can re- 
place the standard controller, but you 
need to use the special software provided 
to reformat and partition the hard disk 
drives first. 

The Konan and DPT prices are not 
just pocket change. But these controllens 
offer clear advantages, and they’ll more 
than make up their cost for anyone deal- 
ing with transaction-oriented applica- 
tions or any process where the machine 
spends a good deal of time retrieving in- 
formation and then putting it away. An 
additional advantage: both of these 
boards are reasonably easy to install, and 
they come with surprisingly clear and 
complete documentation. 

Like memory and video caches, the 
new drive controller caches continue the 
tradition of improving performance be- 
yond processor and memory speed and 
RAM-capacity increases. Right now. 
drive cache controllers are not very com- 
mon and are still rather expensive. But as 
their benefits become more widely real- 
ized, we can expect to see them showing 
up more often, especially in high- 
performance machines. — Bruce Brown 


to a 486 processor in the future, it’s a sim- 
ple matter (however costly) to switch 
boards. But there’s a hitch: expansion 
boards inherently suffer more wear and 
tear to their exposed contacts than do inde- 
pendent motherboards. 

The 12-slot version of the TelOAS (4- 
and 8-slot systems are options) allows in- 
stallation of one half-length and four full- 
length cards after adding in a system 
board, extended memory card, disk con- 
troller, and 16-bit video adapter. If you 
leave the left halves of your six half-height 
drive bays free, you can squeeze in three 
more full-length cards; these slots are half- 
length otherwise. A 240-watt power sup- 
ply made by Televideo has connectors for 
four devices and a user-replaceable fuse 
that comes in handy in case of overload, 

NO SPEED DEMON Televideo’s 32- 
bit system/memory board connection ap- 
parently proved insufficient when it came 
to PC Labs’ Extended Memory test — the 
TelOAS scored near the bottom of the 
heap. Ditto for the small-record portion of 
the IX)S File Access test, which taxed the 
machine’s Western Digital ST-506 con- 
troller beyond its ability to shine. 

Elsewhere, the TelOAS performed 

The TelOAS 
proved no speed 
demon — but 
no slouch, either. 


nearly dead center: no speed demon, but 
no slouch. On its side is sturdy construc- 
tion, good design, helpful documentation, 
and quick setup and configuration. 

Televideo intends its TelOAS line to 
address needs as diverse as standalone ap- 
plications, LANs, and engineering work- 
stations for either DOS or Unix. For its 
price and power, it faces an uphill climb to 
rival the competition. But if your priority is 
less blinding speed than easy upgrading, 
take a look at the TelOAS 111 386/16. 

— Edward L. Perratore 


Can't 
Afford A 
PostScript' 
Printer? 



for only 

$ 


NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On l</ANY Printer 



PostScripl® Language 
Interpreter for the IBM PC 


GoScript Software, the Low-Cost 
PostScript Language Printing Solution 

Choose the one that fits YOUR needs: 

GoScript • $195 • With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 

Both Include our High Quality, Scalable Outline Fonts 

‘Includes Drivers for: NEC Pinw/riter; 

HP LaserJet, DeskJet. PaintJet; 
Canon LBP-8II. BubbleJet BJ130: 
Epson LQ and FX; Toshiba 24-Pin: 
Fujitsu DL 24-Pin; Panasonic KX 24-Pin: 
IBM ProPrinter. Quickwriter. Ouietwriter 

ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

In Canada. Contact: CDP Communications, 
Toronto, ON. TEL: (416) 323-9666 FAX: (416) 323-3678 


usive European i 
ly, England TEL: 


C5 


LaserGo, Inc 


TEL: (619) 530-2400 
FAX: (619) 530-0099 

9235Trade Place. Suite A, San Diego. CA 92126 
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Avoid the ins and outs of 


Tbday’s manager has to juggle dozens of 
different tasks. But dealing with the ins and 
outs of different software packages shouldn't 
have to be one of them. 

Now there's FVamework III” the one pro- 
gram that does everjdhing a manager needs 


Hu 



to do. FVamework 111 is a tightly 
linked set of the six most often 
used functions you’ll find on a 
computer: word processing, 
spreadsheet, database, outlining, 
graphics and communications. 

That means you’ll always 
have ea^ access to all your infor- 
mation. Because you always use 
the same, ea^-to-leam interface- 
no matter what the task at 
hand. Or how many tasks you have 
to do at the same time. 


The result? You can concentrate on 
memaging your business. Instead of manag- 
ing your software. 

Fbr example, you can interrupt word 
processing to log on to a mainframe; get 
See what you've been missing, needed data: jump into a spreadsheet; use the 


data to create a graph; and insert it into your document. 
Without ever leaving the program. It’s that simple. 

It’s just as easy to transfer files between FVamework 
and other programs, like Lotus 1-2-3* and WordPerfect.* 

Or use its teiecommunications module to access files 
from other computers or link up to remote databases. 

And you won’t have any trouble keeping track of it 
all, because Framework lets you open as many windows 
as you’d like to— simultaneously. 

The program also integrates a speedy spell-checker and 
thesaurus in its powerful word processor. As well as macros, 
linking and over 170 functions in the spreadsheet. And a 
database that reads and writes dBASE* and other files for 





other software packages. 


merging into form letters. 

What else could a man- 
ager possibly want in a soft- 
ware package? 

How about an easy-to- 
use programming language? 
Framework's FRED' lets you 
tailor the product to your 
group's needs. Or you can use 
one of the many third-party 
Would you rather cany applieations. 

around six programs or one? There’s even a version for 

local-area networks. Framework III LAN simplifies the 
job of coordinating your workgroup. You can use its built- 
in electronic mail to circulate memos. Or create complex 
documents that require input from several people. 

What does it all add up to? A product that offers a 
more efTicient way to oiganize your thoughts, analyze 
your information and communicate your decisions. 



Which is. when you think about 
it. a more efficient way to manage 
your business. 

Free Video 

Tb get the complete picture of what 
Fl^ewoilt can do. just call 
1-800-437-4329. ext. 3044. and we'll 
rush you a free videotape that 
explains it all. 

Framework III. It's all the soft- 
ware you’ll ever need. 

A ASHTON TATE' 

Trademark/Owner: Framework III. dBASE. FRED, Ashtorvlale. 

Ashton Tate/AshlofvTaleCofporaiKim; Lotus 1-2-3/Lotus 
Devekspment Corporation; WordPerfect/WbrdPerfect Corporation. 

C> 1969 Ashton-'ble Corporation NM by action technouXjES 
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Greatly Increase PC 
PERFORMANCE 
for Only $50 

with HYPERWARE and PRINT BOOSTER 


HYPERWARE™ includes both 

HYPERDISK 

What It Is 

Our benchmark tests show 
HYPERDISK by far to be the fastest 
disk-caching program available. It will 
dramatically improve your PC’s overall 
performance, especially on applications 
that are disk intensive like database 
sorting or graphics editing. 


HYPERDISK™ and HYPERKEY™ 

How To Use It 
HYPERDISK can be installed as a 
DOS device driver or a TSR program. 
You can specify the size and location of 
your cache in conventional, extended, 
or expanded memory. It requires only 
7K of conventional memory overhead 
for a 1 28KB expanded memory cache 
and I6K for a 1 28KB extended memory 
cache. Using either hotkey or command 
line control, you can choose to enable or 


HYPERKEY 

This utility improves the 
responsiveness of your keyboard by 
allowing you to vary the key repeat rate 
and decrease the delay before keys 
begin repeating to match your abilities 
with your application software. Don’t 
allow your PC to limit your 
performance any longer! 

Alter you use HYPERKEY, if you 
ever again use a PC without it, you’ll 
think the PC is broken! 


This chart ciimpares the results of PC Magazine Laboratories "File Access Speed Benchmark Test" 
BENCH2S ■ version 3.0 transferini; 64 records of 4KB each with HYPERDISK (in black) and without it (in redl. 


4.06 seconds 


1,429% Improvement 



62.07 seconds 
without hype:rware: 


Testing was done with a 386/25MHz, ESDI 16 ms access hard drive, 1:1 interleave. If any of these specifications for 
your machine are of lesser performance, your improvement with HYPKRDISK will be proportionally greater still. 


How It Works 

HYPERDISK anticipates what your 
CPU will be seeking and efficiently 
reads large chunks of that data from 
your drive into a designated RAM 
buffer before the CPU asks for it. 
HYPERDISK allows the PC to transfer 
much more data from RAM which runs 
several times faster than disk drive 
transfers. HYPERDISK continues to 
manage data stored in the cache by 
automatically writing to the disk when 
the PC is idle. HYPERDISK will also 
prolong your media and drive lifetimes 
since it reduces the overall number of 
individual drive accesses for data 
storage and retrieval. 


disable the installed cache and to flush 
the cache without rebooting. 
HYPERDISK has other popular 
features such as: installable without 
reboot, caches floppy disks, selection of 
drive to be cached, saves writes in 
cache, queues writes to cache and 
selectable full-track read option. 


HYPERWARE 

2805 19th St. SE 
Salem, OR 97302 

800-345-2356 


PRINT BOOSTER™ ONLY $50 

Lotus 1-2-3 ® users must have this! 

PRINT BOOSTER reduces in half the time it takes to send and print Lotus 
1-2-3 data. You install PRINT BOOSTER one time in your 1-2-3 directory and 
reap the productivity improvement each time you use Lotus thereafter! 

HYPKRKEY is also bundled with PRINT BOOSTER. 


HYPERWARE. HYPERDISK, and HYPERKEY are trademarks of HYPERWARE. PRINT BOOSTER 
is a trademark of Buffalo Products. Lotus 1-2-3 is a registered trademark of Lotus Development Corp. 
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FAX (503) 585-4505 
Phone (503) 585-3414 




■ 80386 DESKTOP PCs 


Tussey Computer Products 
Ltd. 

SWAN 386/1 6 
SWAN 386/200 


There’s no mistaking the marketing strate- 
gy behind Tussey Computer Products’ 
Swan 386/16 and Swan 386/20D. The 16- 
and 20-MHz systems, base priced at 
$1,999 and $2,199, are geared to attract 
the attention of anyone who wants 386 per- 
formance on a budget. In both cases, the 
base price includes IMB RAM, one flop- 
py disk drive, and a keyboard. 

From the outside, the two machines 
look identical. The standard AT-clone 
cases house a 1 .2MB, S'A-inch floppy disk 
drive and offer access to three half-height 
disk drive bays. From the back, you can 
see the two serial ports and the single par- 
allel and game ports that come with each 
unit. The $3,533 and $4,818 test configu- 
rations came with Hi-Tek Enhanced-style 
101-key keyboards and Magnavox VGA 
monitors. 

UNDER THE HOOD Pull off the cov- 
ers, and the similarities between the two 
machines continue. Both offer the same 





Titssey Computer Products’ Swan 
386/200 (like the company’s 386/16) is 
packaged in a standard AT-clone case. 
The Twinhead motherhoard doesn’t ac- 
cept RAM but supports a 32-bit memory 
card (with a limiM capacity of 8MB) In 
one of its eight slots. 


beefy, 200-watt power supply, and both 
use an 8-bit VGA adapter from a little- 
known company called Citrus. The units 
rely on the Phoenix ROM BIOS, which in- 
cludes a handy setup program. 


Even the manuals are almost identical; 
they are also of a much higher quality than 
you might expect with bargain-priced sys- 
tems. Although they do not have anything 
so extravagant as an index, information is 


Get on with 
yourbtisiness 

ALLOY’S 386/MultiWare™ 

The DOS Multiuser Solution for Your Business 


On the shelf in the morning ... on the job in the afternoon. 

ALLOY’S 386/MultiWare is a true MS-DOS™ multiuser, 
multitasking solution that installs itself and runs the most 
popular DOS software. So, if you’re the dealer who sells it 
— or the buyer who uses it — 386/MultiWare lets you get 
on with your business. 

Basic components include ALLOY’S multiuser, multitask- 
ing operating qrstem, NX386,™ 2-user plug-in card and/or 
8-user plug-in card with a connector box. Each user can run 
8 tasks simultaneously. Current configurations siqiport fixim 
3 to 21 users. 

Call us for more information on 
386/MultiWare at 1-800-544-7551 
(in MA 508-875-6100). 

ALLOY COMPUTER PRODUCTS, INC. 

100 Pennsylvania Avenue, Framingham, MA 01701 
In Europe; Tel. +44 285 659571 In Australia; Tel. +613 561 4988 
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ELECTRIFY 



YOUR^rm/IANCE 

WrmCORDATJL 


Give your computing a powerful boost with Cordata's family of high quality 
computers. Their unique combination of power, performance and 
features for a great price givesyou good value for your investment. ^ 

386 POWER AND PERFORMANCE PLUS MOREI 

Our CS 5000 series of desktop computers provide the 
superior performance that meets your demands for . 
more power. And now its available in a new advanced d 
25 MHz model. OS/2' compatible, the CS 5000 is 
perfect as a CAD/CAM workstation with its Weitek* ^ 
co-processor support and high resolution VGA, and as t 
a Noveir-certified file server for LAN applications-- tab’ ll 
CordataS CS 5000 supports 10-NET’ UNIX* arfT ^ r 

SCO” XENIX" multi-user operating systems, and ^ \ 
is a powerful standalone workstation providing J ^ 
memory expansbn from 1 MB to 16 MB. 

Compatible with a wide range of storage 
devices and peripherals, it offers flexibility for 
future expansion. 

MORE CORDATA POWER. 


FULL WARRANTY 
AND NATIONWIDE SERVICE. 

Cordata computers come with a full year warranty 
and are supported by a nationwide service network. 

As a subsidiary of KoreaS Daewoo Elearonics Co., 
Ltd., a multi-billion dollar manufacturer of innovative 
business and consumer electronics, Cordata offers 
you an international commitment to quality and 
value. 

Call 1-800-621-6746 (In California, 1-800-331-5867) 
for more details. 

^cordata 

DAEWOO 


Our OS/2 compatible CS 4600 is a fast 
12 MHz 286 system incorporatinjp^ ' 

Phoenix" BIOS and NEAT CHIPSet" tech- S 
nology for improved AT' performance. 

With hardware support for EMS 4.0, 
memory expansion to 4MB, eight expan- 
Sion slots and compatibility with a range 
of storage devices, the CS 4600 system , | 
can be configured to your exact needs. • 

Cordata's XT’ compatible CS 45 offers turbo per- 
formance as a sophisticated, single user PC and 
as a Novell-certified LAN workstation. Seldom 
has a PC offered so much for so little. 

Our unique WPC Color Bridge” mns both 
Apple lie” and IBM' MS-DOS* programs. With 
10 MHz turbo XT performance, it makes an ^ 
ideal independent workstation for the office j 
or classroom, or as part of a network. 


1055 W. Victoria Street, 
Compton, CA 90220 
In Europe: 

Holland Tel: 31-2503-36530 


WPCCoiorBndgeisarradfrTurkofCorilautecnnologies me AfipleleaatrademirkofAppleCenifutcflK AM XTvMATarerescucredUMenurksofkicenutKinaiaustnessMacriinFsCorro'Jtion siATCHiPSeiis.it'>Mem,viio<Cb<>$dna 
tectmoiuem Inc Novell is a regisiered trademark olNovcll.lnc O&/^ HS OOSand XlMXare reg'SWredUMeffiarksofMKratoftCorpordliOR weitek isare^steredtraderturn of WeitrkCurpor.xion UMkis arettiMeredtradriruirKof At&t 
mtrteUS and ixner countries SCOisatiademarkof nieSanuCruzOperauon.lnc rt'oeniAKarepMrfedtradenufkolRioennlKtinolofaesUd tOICTBaregis(eiedtraderTurki><L)fgit<iiCoromunMJt>onsAsvxkKes inc 
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Tussey Computer Products Ltd. 

P.O. Box 1006 
State College. PA 16804 
(800)468-9044 
(814)234-2236 

Swan386/20D 

LisI Price: Witit IMB RAM, 1 .2MB 594- 
inch (loppy disk drive. S2, 199; with 80MB 
hard disk, monochrome monitor, DOS 3.3, 
S3, 138; with VGA monitor, $3,637; with 
2MB RAM, I SOMB harddisk. $4,818. 

IMB RAM upgrade. $436; 40MB tape back- 
up. $299. 

CinCLSaai ON HEADER SenvICE OHO 


Swan 386(16 

Ust Price: With I MB RAM. 1 .2MB S'A- 
inch floppy disk drive, $1 ,999; with 80MB 
hard disk, monochrome monitor, DOS 3.3, 
$2,938; with VGA monitor. $3,437; with 
2MB RAM. 40MB hard disk. $3,333. IMB 
RAM upgrade, $396; 40MB tape backup, 
$299. 

CIRCLE aar ON header service onp 


In Short: Les.s-than-stellar performance ofT- 
sets the low, low prices offe^ by the Tussey 
Computer Products’ 386 machines. If you 
can accept slower performance and some 
less-than-well-known components, you will 
fuid an opportunity to save some dollars with 
tltese machines. 


presented in a clear and accessible man- 
ner — almost a rarity these days. 

The only major differences between the 
two models are in the CPUs (of course) 
and the hard disk drives. The 20-MHz test 
machine had a I SOMB CDC hard disk at- 
tached to an Adaptec hard/floppy disk con- 
troller. The 16-MHz version came with a 


40MB Seagate driven by a combination 
hard/floppy disk controller from the not 
widely known National Computer. 


MEMORY LIMITS Each system uses 
the same Twinhead motherboard, which 
sports eight slots: one proprietary 32-bit, 
three 8-bit, and four 16-bit. Since the 
motherboard doesn’t accept any RAM, the 
single 32-bit slot comes complete with a 
memory card. Both the 16- and 20-MHz 
review machines had 2MB worth of 256- 
kilobit chips installed on the card. 

Unfortunately, the card only has a 32- 
bit memory capacity of SMB. With the 


growing pressure to expand operadng sys- 
tem and application memory require- 
ments, the SMB limit may become con- 
straining in the coming years. 

Of course, chances are that the ma- 
chines’ audience of budget-minded buyers 
won’t even make use of the maximum 
SMB, at least not in the immediate future. 
But long-term considerations require that 
you keep this limitation in mind when 
shopping around, especially in light of the 
predicted drop in memory prices. You 
don’t want to bump up against the SMB 
limit and be forcetl to replace the entire 
system before its 3- to 5-year life span is 
complete. 

There is one more unfortunate feature 
shared by these two computers: neither 
fared particularly well in our benchmark 
tests. Without design refmements like a 
hardware memory cache, the systems’ 
overall processing performance suffered 
when compared to other computers in their 
respective classes. 

To give these machines their due, ade- 
quate construction and a fair complement 
of mainstream components give them 
credibility, and their rock-bottom price 
tags certainly command attention. If you 
are willing to sacrifice some speed and risk 
living with the memory limitations, they 
represent bargain values in the 386 arena. 
— Alfred Poor 


Unio Tech Inc. 

Un 386/20 

There’s nothing terribly unique about the 
UTI 386/20, but this is no criticism. It’s 
just an acknowledgment of Uniq Tech’s 
use of solid, brand-name components in its 
20-MHz machine — ^a factor that should 
appeal to buyers looking for a ride on the 
srfe side. TTie machine does, however, 
have some limitations that could make it 
the wrong choice for anyone with above- 
average expectations. 

The desktop-size system we received 
included a host of well-known parts, in- 
cluding a Paradise 16-bit VGA card and 
NEC Multisync II monitor, a generous 
250-walt power supply from PC Power 
and Cooling, floppy disk drives from 
TEAC (1 .44MB) and Mitsumi (1.2 MB), 



Uniq Tech's UTI 386/20 uses the standard 
complement of solid, hrand-name com- 
ponents to enhance reliability. The total 
at seven expansion slots can be a real 
limitation, though, as can the SMB mem- 
ory capacity of the system. 


a Seagate SOMB hard disk, a Chips and 
Technologies chip set, and the Orchid 
Privilege-386 card, at a cost of $3,975. 
The price of the base system, which in- 
cludes a monochrome monitor and Hercu- 
les graphics card, 1MB of RAM, and a 
220- watt power supply, logs in at a low 
$1,699. 

The system also includes Mitsumi’s 
101-key keyboard. It’s got a soft feel — no 
clickiness, but good response just the 
same. The front panel contains most of the 
increasingly standard features, including 
power-on, turbo mode, and hard disk ac- 
cess LEDs, as well as a reset button and 
key lock. 

TO THE HEART The heart of the ma- 
chine is the 32-bit Privilege-386 card, 
which houses the Intel 80386 CPU and the 
AMI BIOS. The 386 chip is lodged awk- 
wardly beneath a daughtercard that con- 
tains the four-pin turbo light connector, but 
ordinarily this wouldn’t be a problem. You 
may have trouble, however, if you have to 
slide the full-length card, encumbered by 
its protuberant appendage, between the 
white plastic edge guides located at the 
front panel end of each slot. 

While the Orchid card has the space to 
accommodate an 80387 or Weitek 1 167 
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UTI 3*6/20 
Uniq Tech Inc. 

3640 Wesichase Dr. 

Houston. TX 77(W2 
(713)780-7170 
(800) 137-4% 1 

List Price: With 1MB RAM. 1.2MB5'/4- 
inch floppy disk drive. SI. 699; with 60MB 
hard disk, monochrome nwnitor. DOS 3.3. 
$2,187; with VGA color monitor. $2,866; 
with 80MB hard disk. 1 .2MB S'A-inch and 
1 .44MB 3‘/?-inch floppy disk drives, $3,205. 
1 MB RAM upgrade. $400; 60MB tape back- 
up. $549. 

In Short: The UTI 386/20 is a solid, if ikk in- 
fKwative, system built on brand-name com- 
ponent.s. While it may appeal to users with 
average needs, an SMB 32-bii memory limi- 
tation. less than lightning speed, and skimpy 
slot space make it a p(x>r choice for (hose with 
more extensive requirements. 
Ci'nCLEWONRE^R^nviCEC^O 


coprocessor, it doesn’t support any memo- 
ry chips. The 2MB of 80-nanosecond 
DRAM that came with our unit were clus- 
tered in eight 256-kilobit SIMM packs lo- 
cated unusually close to the power supply 
on the backplane board. You can upg^e 
the memory to SMB by substituting 1- 
megabit chips, but even that substantial 
amount of 32-bit memory seems small 
when compared to the 16MB (or higher) 
memory capacity of some other systems. 

The system is also short on port options 
and slot space. Even in the test configura- 
tion, no serial or parallel port was includ- 
ed, and only seven slots were avail- 
able — one 32-bit, four 16-bit, and two 8- 
bit. A serial/parallel device connector 
located behind the memory chips could 
help you save slot space, but according to 
the company, it’s presently a useless op- 
tion as the cost of activating it exceeds the 
purchase price of an I/O card. 

You can run the machine at full speed 
or use Orchid’s utility software to throttle 
down to 5, 6.7, or 8 MHz. The bus can be 
shifted among 10-, 6.7-, 5-, or 8-MHz 
speeds; that’s a pretty reasonable compro- 
mise between the slow-going, octogenari- 
an boards of yesterday and the quicker 
youngsters of today. 

Speed is helped by relocating video and 


BIOS ROM into 384K of shadow RAM 
and running the machine at zero wait 
states. Our benchmark tests, however, 
showed the system’s CPU speed to be at 
the lower end of 20-MHz performance; 
partial compensation for this is made by 
the quick, 28-millisecond hard disk. 

If you don’t have big expansion plans 
and can live without blinding speed and 
masses of memory, this system’s relative- 
ly low price and standard components 
from reputable companies could make it 
worth your while. — ^Jennifer Zaino 


VffcCoMPtnrosCoRP. 

VIPC 386/16 
VIPC 386/20 
VIPC 386/25 

VIPC, a Hayward, California, mail-order- 
firm, gives you a real choice when it 
comes to purchasing a 386 PC; you can 
have the company build a machine just for 
you, incorporating your specifications 
onto a motherboard it selects for optimum 
performance, or you can choose one of its 
preconfigured 386 systems — either the ba- 
sic unit or a fully loaded model. VIPC’s 
386/16 is base priced at $1 ,499; base 
prices for the 20- and 25-MHz versions are 
$ 1 ,999 and $2,999, respectively. 

Those basic prices include 1MB of 
RAM, a 1.2MB S'A-inch floppy disk 
drive, a 230- watt power supply, and a par- 
allel port. The 20-MHz version comes 
with an EGA adapter built into the mother- 
board, but no monitor. 

Phoenix BIOS chips are found on the 
Micronics motherboards in the 1 6- and 25- 
MHz units. The 20-MHz model sports an 
AMR motherboard and the Quadtel BIOS. 

Software-controllable shadow RAM to 
improve video and system performance is 
available on all units. Zero-wait-state 
memory is standard on the 16- and 20- 
MHz machines, while the three- wait-state 
386/25 uses the Intel 82385 cache control- 
ler, with 64K of 35-nanosecond cache 
memory, to achieve greater speed. 

For the base prices, a desktop configu- 
ration is standard. Our preconfigured test 
units, however, came in an optional $300 
tower-style case. 


You can choose either a Maxi-Switch, 
Key Tronic, or Nan Tan 101 -key key- 
board. Iprefer the clickier Nan Tan model, 
though others might like the relatively soft 
feel of the Key Tronic or the middle-of- 
the-road Maxi-Switch. 

The test units also had three perform- 
ance-enhancing options: heavy-duty pow- 
er supplies, fast VGA video cards, and a 
fancy hard disk controller. The power sup- 
plies are rated at 375/450 watts, more than 
needed for the units as configured , and suf- 
ficient to handle all of the RAM and add- 
ons you can squeeze into the case. 

The three machines used Video Seven 
V-RAM VGA cards; the cards included a 
chip that lets the computer continue pro- 
cessing as data is transferred to the screen. 
We had to disable the standard EGA port 
on the 20-MHz version to use the card; it 
seemed wasteful, but the resulting video 
performance made it worthwhile. 

The Konan TenTime Intelligent Cach- 
ing hard disk controller has a I28K cache 
that can speed up disk access incredibly. 
For anyone who runs applications that are 
heavily disk read/write intensive, this $695 
option is a godsend. If your average record 
size is less than 64K. the Konan controller 



The VIPC 386/2S, the leader ol a family 
of three 386-hased PCs, is basicaliy an 
adequate performer, aithough it is dis- 
tinguished mostly by the Konan Tentime 
hard disk drive controiler. A 128K cache, 
a fast VCA card, and a heavy duty power 
supply are more salient features. 
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QNX‘: Bend it, 


shape it, 


any way you want 


it. 


ARCHITECTURE If tne micro world were 
not so varied. QNX would not be so suc- 
cessful. After all. it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 75.000 systems sold since 
1982) to the tremendous power and flexib lity 
provided by its modular architecture. 

Based on message-passing. QNX is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K. By companson. 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex- 
amples of a monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter- 


minal and remote access. ONX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro- 
cessing and resource sharing. QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or. by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments. ONX is the main- 
frame you build micro by micro. 

PC’s, AT’s and PS/2’s OS/2 and UNIX 
severely restrict hardware that can be used : 
you must replace all your PC’s with AT's. In 
contrast. ONX runs superbly on PC's and 
literally soars on AT's and PS/2’s. You can 


run your unmodified ONX applications on 
any mix of machines, either standalone or 
in a ONX local area network, in real mode 
on PC’s or in protected mode on AT’s. 
Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME ONX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact. ONX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to run 
one PC-DOS application at each 
computer on a QNX network. With OS/2. 
128K of the DOS memory is consumed 
to enable this facility. Within QNX pro- 
tected mode, a full 640K can be used for 
PC-DOS. 

ANY WAY YOU WANT IT ONX has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

THE HP VECTRA, AND COMPATIBLES. 


TTTT 


MuKi-User 

10 (32) serial terminals per PC (AT). 

C Compiler 

Standard Kemtghan and Ritchie. 

Multi'Taskjng 64 (150) lasKs per PC (AT). 
Networking 2.5 Megabit token passing. 

255 PC's and/or AT's per network. 
10,000 tasks per network. 
"rKK/sands of users per network. 

Flexibility 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC's with terminals. 

No central servers. Full sharing 
of disks, devices and CPU's. 

Real Time 
Message 
Passing 

4.250 task swrtches/sec (AT). 

Fast intedask communication 
between tasks on any machine. 

PC-DOS 

Cost 

PC-DOS runs as a QNX task. 

From US $450. 

Runtime pncing available. 



For further information or a free demonstration 
diskette, please telephone (613) S91-093t. 


Quantum Software Systems Ltd. * Kanata South Business Park *175 Terrence Matthews Crescent * Kanata, Ontario, Canada ■K2M 1W8 
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And raise you 
a million. 



This csrtios is 8 poist type at 1664 x 1208 rasalutlon. 


If you’re looking at large displays, you should take 
a close look at the L-*View 19"display system from 
Sigma Designs. 

With 1664 X 1200 resolution, lr4‘View puts two 
million pixels on the screen. For crisp, clear images, 
no other display system beats it. 

As a result, you can work all day without eye- 
strain. Even when you’re working with 8 point type. 

You also get VGA, MDA and Hercules emulation 
PC and PS/2 compatibility. 

Just call 1-415-770-0100 for the name of your nearest 
dealer. And we’ll show you how we’ve raised the standard tor 
high-resolution display systems. In at least a million ways. 
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■ 80386 DESKTOP PCs 


lets you save time by giving control back to 
the processor while it writes information to 
the hard disk on its own. In case you turn 
off the computer during this process, the 
lithium battery on the controller enables 
the cache to remember what was being 
written for the next time you power up. 


VIFC386/16 The 16-MHz VIPC test unit 
has a list price of $5,999. Besides most of 
the base system components and the op- 
tions listed above, this unit included a Sea- 
gate ST-4053 44MB 28-millisecond hard 
disk, a 1.44MB 3'/2-inch second floppy 



FACT 


FILE 


VIPC Computers Ciwp. 

384 Jackson. # I 
Hayward. CA 94544 
(415)881-1772 
(8()0) 222-5657 

VIPC 386/16 

LLsI Price: With 1MB RAM. 1 .2MB 5'/i- 
inch floppy disk drive, $1,499; with 60MB 
hard disk, monochrome rminitor, DOS 3.3. 
$2,099; with VGA color monitor. $2,499; 
with 4MB RAM. 44MB hard disk, tower 
case. $3,499. 1 MB RAM upgrade. $350; 
60MB tape backup. $499. 

CIRCLE flea ON READER SERVICE CARO 


VIK' 386/20 

List Price: With 1MB RAM. 1.2MB Sc- 
inch flL>ppy disk drive. 5 1 .999; with 60MB 
hard disk, momvhnime monitor, DOS 3.3. 
$2,599; with VGA color monitor. $2,999: 
with 4MB RAM. 80MB hard disk, tower 
case. $4,199. 1MB RAM upgrade. $350: 
60MB tape backup. $499. 

circle 664 ON READER SERVICE CARO 


VIPC 386/25 

List Price; With IMBRAM. 1.2MB 5‘/4- 
inch floppy disk drive, $2,999; with 60MB 
drive. mofKvhrome monitor. DOS 3.3. 
$3,599; with VGA color monitor. $3,999; 
with XMB RAM. 1.55MB hard disk. 60.MB 
tape backup. 1 .2MB 5’/i-inch and 1 .44MB 
3‘/2-inch floppy disk drives. 80387-25 co- 
proces.si>r. iowcrca.se. $6,999, 1MB RAM 
upgrade, $350; 60MB tape backup. $499. 

CIRCLE ^ON READER ST RviCE CARD 


In Short: VIPC makes a noticeable splash 
with these three 386 computers. Each ma- 
chine is a considered blend of components, 
chosen to achieve the greatest performance 
possible. 


disk drive, and a NEC MultiSync II moni- 
tor. 

The Micronics 16-MHz motherboard 
featured zero-wait-state static-column 
RAM and a 32-bit memory expansion slot. 
Software lets you lower the processor 
speed to 4.77, 6, or 8 MHz, but the expan- 
sion bus speed stays at a safe 8 MHz. 

The test machine, which came with 
4MB of 80-ns. memory on the 32-bit card, 
was one of the fastest performers in its 
class. 

VIPC 386/20 Besides the basics, our test 
20-MHz unit came with a Seagate 80MB 
28-ms. hard disk and a Sony Trinitron 
multiscan display. The extra goodies 
brought the price up to $6,999, 

The 20-MHz system boasts an AMR 
motherboard with several built-in 
ports — two serial and two parallel — a flop- 
py disk controller, and the aforementioned 
EGA controller. The motherboard held the 
maximum 2MB of 80-ns. DRAM memo- 
ry, but a proprietary AMR 32-bit slot can 
handle an expansion card with 16MB 
more. 

CPU speed is selectable between 20 
MHz and 8 MHz. The machine runs at 
zero wait states, but if you need to slow 
things down a bit, the setup program lets 
you switch easily to one wait state. No 
memory caching is available, but the four- 
way page-mode interleaving helps in per- 
formance. 

Even so, the 20-MHz version was one 
of the lower scorers on the processor and 
memory benchmark tests. Where it did 
well was on on the drive and video tests. 

VIPC 386/25 The 25-MHz machine we 
received came with a Maxtor 160MB 23- 
ms. hard disk, 80387 25-MHz coproces- 
sor, Sony Trinitron monitor, 3'/2-inch 
1 .44MB second floppy disk drive, TEAC 
60MB streaming-tape backup device, and 
8MB of 100-ns. DRAM, list priced at a 
towering $12,499. (VIPC adjusts the price 
of its machines according to the current 
market prices for RAM chips, good news 
if the predicted drop in memory chip prices 
occurs.) 

The motherboard includes one 32-bit 
memory expansion slot that can take up to 
16MB of RAM. The bus speed is switch- 
able between 8.33 and 12.5 MHz, The 


slower 8.33 speed might be the best bet 
now, when most expansion cards need 10 
MHz or less, but you’ll be glad of the 12.5- 
MHz option when faster boards become 
available. While the machine operates at 
either three or four wait states and uses 
only l(X)-ns. chips, the 82385 cache con- 
troller helps to make up the difference. 

In general, the PC Labs benchmark 
tests showed the system to be an adequate 
performer. It received its highest matks in 
the BIOS Disk Seek tests, but it was con- 
siderably slower in the DOS Disk Access 
category. Its marks on the memory speed 
tests were a bit low, too. 

The only drawback with the VIPC ma- 
chines was a tenefency for expansion cards 
to come loose during shipping. The tower 
case must be a little too roomy for the full- 
length cards. Once everything was seated 
properly, the machines ran just fine. 

VIPC offers a 1 -year warranty on pails 
and labor; if service is required, the com- 
pany generously pays shipping both ways. 
The downside is that VPIC does not in- 
clude an on-site service contract during the 
first year. 

Even in their dressed-to-kill test config- 
urations, these machines’ prices compare 
favorably with other vendors’ systems. 
When you factor in the quality compo- 
nents, you realize that VIFC can become 
an aggressive presence in the 386 market. 
— Bruce Brown 


Vns America CoRP. 

SIVA AT386 

Here’s a price leader that demands consid- 
eration. For a base price of $1 ,845, VNS 
America’s 20-MHz SIVA AT386 comes 
standard with 1MB of lOO-nanosecond 
RAM, a 1 .2MB 5'/4-inch floppy disk drive 
with a combination hard/floppy disk con- 
troller, one parallel and two serial ports, a 
monochrome monitor, and a Fujitsu key- 
board with good tactile response. But 
that’s not all: the price includes a 40MB 
hard disk and a 2(X)-watt power supply 
packaged inside an attractive tower-style 
case. The real kicker is that if you buy 
$3,200 of Unix software from VNS Amer- 
ica, the company will give you this base 
system fat free. 
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Enter This Into 
Your Spreadsheet 
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W82 
5 1483 
I^I 
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1.563 
5 6 250 


1083 
S 1567 
i.630 
Z047 
2.330 
S 7.764 


1084 
$ 2.571 
2,074 
3.107 
3.647 
$11300 


1985 
S 2382 
3.066 
1303 
1.850 
5 8.091 


1086 

fToJd 

2.205 

2309 
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1988E I989E 

$ 3.054 $ 3,550 

3344 3.725 

? ?00 3.700 

3 425 3,775 

$13 923 $14,750 


S«<^iencol P»rc*niao6 Change 

1982 1083 1984 1985 1986 

01 0.3% i&M -22 6% 52% 

Q3 101% 168% 157% -95% 133% 

03 >2.9% 119% 45% -64% 02% 

04 -15% 133% -51% -23% -27% 


1087 

4 1% 
134% 
74% 

14% 


%ar-t6-\bar Pwcanf Chang® 

1082-83 1083-84 1084-85 1085-86 1986^7 

Ql 57% 641% -U2% -147% 150% 

02 122% 625% -305% 67% 150% 

03 293% 518% -391% 16.7% 23 3% 

04 484% 270% -372% 162% 285% 

340% 494% -302% 52% 206% 


1987-88 
321% 
279% 
212 % 
24 0% 
260 % 
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Japan 40 

Europe 30 
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1084 
$ 116 


1?8? . -jggO- 

S 81 S 85 


1 178 S 260 ^15 $264 


%ar<o-^%ar B»fcenl Change 

1082-63 1983-84 1984-88 1985-86 1986-87 

US 240% 494% -302% 52% 206% 

Japan 389% 452% 54% 37.5% 215% 

Europe 10.7% 428% 42% 17.7% 158% 

ROW 400% 377% -212% 642% 633% 

WSTtd 263% 461% -173% 22 7% 23.3% 


In 30 Seconds. 



Introducing TYueScan™ The easy, 
accurate way to get numbers off the 
page and into your spreadsheet Fast 
Finally, getting numbers into 1-2-3* 
is as eas>’ as 1-2-3. One. put the page in the 
scanner. TWo, select "Start Scanningr 
And, three, crunch those numbers. 



Get lOKs. annual lepons. sales forecasts, budgets and 
research source materials into your spreadsheet fast 


With ThueScan and any popular 
scanner— HPScanJet™ Canon, Dest and 
others— you can get figures from the 
printed page into your 
spreadsheet, in the correct 
format, ready to use. 

With no more tedious 
reteping or formatting. 

ThueScan gives a scanner the 
intelligence to recognize evervihing 
f you need from a page— dot-matrix, 
' ' ttpewritten, typeset, laser-printed 
or computer printout— and put it in 
a format you can use, immediately. 

From the simplest list of 
numbers to the most complex, multi- 
column financial report, "IhueScan 
makes getting data into your 


spreadsheet unbelievably easy. Atid fast. 
And accurate. And reliable. 

TFueScan puts d(x:uments into 
your word processor or desktop publisher, 
too. Just as fast. Just as reliably 

The most accurate 
recognition at any price. 

At an unbelievable desk- 
top price. 

Call 800-544-7051 
for the name of thelhueScan dealer netirest 
you, and get Desktop Recognition™ you 
can count on. 

CALERA 

RtCOONlTlON SYSTEMS 

The Most Accurate Recognition At Any Price™ 

^ Augustine Onve. Swu Clara. CA. USA 95054 


c 1988 CaleraReingimion Systems, hic ifonnetlii The PataiilirCinioratwi) TrueScan. Desktop Recogmllon. Ttw Power ot Recognrtion and The Most Accurate 
RacogrMXm At Any Price are trademirks o( Calera ReoognRion Systm. kic Other products are trademarks at their respective holders 
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Even after enhancing the test configura- 
tion with 4MB of RAM, a 16-bit Paradise 
VGA card, a Packard Bell VGA monitor, 
a second floppy disk drive, a math co- 
processor, and an 80MB hard drive, the 
price rose only to $5 , 1 34. 

The SIVA motherboard has an Intel 
80386 20-MHz processor that you can set 
back to 16 MHz or even 8 MHz for fussy 
software. The programmable expansion 
bus controller is independent of the sys- 
tem-memory access timing, so you can set 
the bus to run at a conservative 8-MHz or 
increase its speed to 10-MHz if your cards 
can handle it. 

The motherboard uses a Chips and 
Technologies VLSI 386 chip set and 
comes with the AMI 386 BIOS. These 
standard and highly compatible brands 
speak well for the system’s design and un- 
derscore the value you get at a very low 
price. 

You can put up to 8MB of RAM on the 
motherboard before you need to add a 
memoiy expansion card to reach the sys- 
tem maximum of 16MB of 32-bit memo- 
ry. (VNS currently charges $430 for each 
megabyte of 100-ns. static-column 



VNS America's low-priced, 20-MNz SIVA 
AT388 makes an excellent file sener. 
The tower case sits on a wide-based 
stand for stability and can fit six halt- 
height storage devices with exposed 
fronts. The 8-MHz bus speed o^ion 
forces finicky network cards to behave. 



FACT 


FILE 


SIVAAT386 
VNS America Coip. 

910 Boston Post Rd , #270 
Marlboro. MA 01752 
(800)252^212 
(508)4*1-7192 

Ust Price: With 1MB RAM, 1 .2MB 5Va- 
inch floppy disk drive, $1 ,845; with 40MB 
hard di^, tnonochtotne monitor, DOS 3.3, 
$2,195; with VGA monitor, $2,690; with 
4MB RAM. 80MB hard disk, 1 .2MB 5'/4- 
incfa and 1 .44MB 3V'2-inch floppy disk drive, 
80387-20 coprocessor, $4,895. 

In Short: This is a clone 20-MHz system 
with very good parts and an excellent price. 
For $2,460 you’ll get a 40MB drive and a 
monochrome monitor. The pricing is exceed- 
ingly attractive, the only fly in the soup being 
a lack of FCC approval at the time of testing, 
cinaz aioott header service cabo 


DRAM chips.) The SIVA AT386 uses 
memory interleaving and shadows both 
video and ROM BIOS. There is no cache 
memory, which can account for the pre- 
dominantly average scores it received on 
our benchmark tests. 

In addition to the single 32-bit memory 
expansion slot, there are two 8-bit slots 
and five 16-bit expansion slots. In a space 
pinch, the 32-bit slot can take 1 6-bit cards. 

ROOM TO GROW The tower case sits 
on a wide-based stand for stability and can 
hold six half-height storage devices, all 
with exposed fronts. The power supply has 
only four device connectors, so you’ll 
need a pair of splitters if you fill the box up 
with drives. 

The storage potential of this system 
makes it a good choice for anyone with 
high-powered computing needs, and an 
especially good file-server candidate. The 
8-MHz bus speed option means you won’t 
have to worry about its rejecting picky net- 
work cards. 

These computers are sold via mail or- 
der, and all service is performed at the 
company’s Massachusetts facility. The 
standard I -year warranty includes one- 
way shipping for minor service work, but 
VNS America will pay both ways if a 
problem results from a major system de- 
fect. 


It’s when you mn across a 386 system 
like this one, packed with good features 
and components for a very low price, that 
you have to wonder why anyone would 
even consider buying a 286 machine. 
— Bruce Brown 


Wang L.abor.atories Inc. 

WANG 381 

WANG 382 

Wang Laboratories is well known for help- 
ing to make word processing an essential 
part of the modem office, and its minicom- 
puters are in use worldwide. But until 
now, Wang hasn’t been broadly successful 
in the MS-DOS microcomputer market. 
Part of the reason is that although the first 
Wang PCs were MS-DOS compatible, 
you had to go through arcane machinations 
to reach that state. Even Wang’s first 
80386 machine, a traly MS-DOS-compat- 
ible unit designed and built largely by In- 
tel, didn’t give Wang the boost it needed to 
achieve broad-hased success in the micro- 
computer arena. 

TTie inUoduction of the Wang 38 1 and 
382 386 systems, base priced at $2,900 
and $3,155, respectively, may change all 
that. Designed from the ground up by 
Wang, these machines beautifully tread 
that fine line between mainstream me-too 
banality and over-the-edge eccentric 
uniqueness. 

■The only significant difference between 
the 381 and the 382 is their CPU clock 
speeds: the 381 is a 16-MHz machine, 
while the 382 runs at 20 MHz. Otherwi.se. 
inside and out, they are almost identical. 

The power switches sit in an accessible 
position on each model’s handsome front 
panels. Three half-height drive bays on the 
right of each machine can be reached 
through openings in the front panel. In- 
side, you will find another full-height drive 
bay that exhibits one of the few flaws in the 
machine’s physical design: it has only rail 
slots at the bottom, hence it cannot be used 
for two half-height devices. This is ju.st a 
small drawback, however. 

QUALITY CONSTRUCTION Every 
other aspect of these machines displays an 
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MLJTOH 



Speeding 


Speed, beauty, and intelligence-you can have it all with 
a Mutoh pencil-compatible plotter. 

Pencil plotting is astonishingly fast. The Mutoh F-910A 
records a top speed of 1,131 mm/sec, with acceleration 
to match at 5.7G. It’s already across the finish line 
when ordinary pen plotters are just warming up. 

Pencil plotting is beautiful. It produces clear, 
sharp lines that make perfect copies, even with 
low-cost systems. When beauty is more than what 
meets the eye, you’ll also find that pencil can be cleanly 
erased and redrawn in last-second upsets. 

Pencil plotting is intelligent. It’s far more economical than 
pen in both cost and time. The F-910A’s 40-lead cartridge 
is quick to change, yet enables long-distance plotting 
without babysitting, so you can keep your eyes off the 
plotter and your mind on something more important. 

Speed, beauty, and intelligence-the winning 
combination from Mutoh. 

We’re Giving You a Whole New Line. 


The F-910A plotter 

takes either pen or pencil. /Resolution of O.CXXM'. 
Speed of up to 44. 5ip>s. /Accelerates up to 5.7G 
Pen/Vector Sorting Function., ■'HP-GL compatible. 


MUTOH AMERICA INC. 

895 Cambridge Drive. Elk Grove Village IL 60007 Tel .312/952-8880. Fax: 312/952-8808 
Western OfRce:4883 East La Palma Avenue Suite 505, Anaheim CA 92807 
Tel 714/779-2326 Fax ; 714/779-0185 

Eastern Ofnce:23 Walkers Brook Drive Reading, MA01867 Tel 617/942-2442 

MLfTOH EUPOPE OmbH. 

Klosierstrasse 112 4000 Dusseldorf 1 F.R. Germany Tel 0211/3613095 Fax 211-362128 
IN CANADA (West)604/984-417l (Central)204/943-3010 (East) 416/479-2223 


MUTOH INDUSTRIES LTD. 


6-1. NaKa-Meguro 4-chome. Meguro-ku. Tokyo 1S3 Japan 

Tel (03)760-6111 Teiei 2422S75DRAUUT J FAX (03)760-6506 Cable Address DRAFTERMUTOH 
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EQUITY C: O M P U T E R S j 


POWER 

H ow Much Do You Need? 

It depends. Do you have a massive database to manipulate? 

Or lengthy reports to write? Do you want bolder, gutsier 
-3 ^^^ graphics? Or more sharply displayed spreadsheets? 

■ The point is, more power may not be the only 
The Equity 3S6I20 u answer. What you really need is a personal computer 

Epion^smoatpowerfui . . . • • ■ . rr 

With your ideal combination oi features. 

computer. But is it 

Enter the efficient, affordable Epson* Equity" line. 

the rtgM Equity 

computer for yout machine provides a different degree of speed, power, 

memory and flexibility. And though the features vary from one Equity 
computer to the next, they all share one important thing in common. 

Epson’s renowned reputation for quality, 
reliability and value. 

So which Epson Eqnip, computer is ^ 

most appropriate for the work you do? YOITVE GOT A LOT OF COMPANY. 


[EPSON 
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fum CPU 

8086 CPU 

80286 CPU 

80286 CPU 

80S86CPU 

4.77/IOMHz 

8/lOMHz 

8/12MHZ 

6/8/I2MHZ 

8/20MHZ 

5 OPEN SLOTS 

4 OPEN SLOTS 

5 OPEN SLOTS 

8 OPEN SLOTS 

8 OPEN SLOTS 

64<)Kfi K.\Sl 

MOKBR-AM 

640KB R.AM 

640KB R.AM 

IMBR.AM 
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Equity m+ Equity aaa/a 
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For straightforward word process- 
ing, spreadsheets and business graphics, 
the 8088-powered Equity 14- is an un- 
commonly good value. It’s Epson's 
most popular computer with first-time 
buyers, schools and small businesses. 

Need more speed and color? Con- 
sider the intriguing Equity le. It’s 25% 
faster than an IBM* Model 30 and fea- 
tures four available expansion slots— one 
more than IBM. Built-in MCGA video 
provides impressive color and clarity. In 
short, the Equity le.is ideally suited for 
office work or for work you bring home 
from the office. 

At 12MHz, our agile Equity 11+ is 
the personal computer cornerstone 
many businesses are building on. The 
Intel’80286 processor moves work along 
at a rapid clip, handling everything from 
database management to desktop pub- 
lishing with equal grace and efficiency. 

The Equity III+ delivers the same 
quick-paced 80286 performance plus 
nine expansion slots and room for five 


mass storage devices. It’s the Equity 
80286-based computer with the greatest 
growth potential. 

For CAD/CAM users, database 
devotees and other serious power us- 
ers, there’s the forceful yet affordable 
Epson Equity 386/20. This top-of-the- 
line 20MHz machine handles intense 
number crunching applications with 
great speed and sophistication. 

To see which Epson Equity com- 
puter fits your power requirements, visit 
your Epson Authorized Dealer. Or for a 
detailed brochure on any Epson Equity 
computer, phone (800) 922-8911. 

What you’ll discover, quite quickly, 
is what you’ve been needing all along. 
An Epson. 

[EPSON 

WHEN YOirVE GOT AN EPSON, 
YOUlfEGOTA LOT OF COMPANY. “ 
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enviable high-quality design and construc- 
tion . The cases are made of a substantial 
grade of steel, helping the units to out- 
weigh their lightweight competition. A 
steel rod serves as a cross brace, joining 
the front and rear panels right at the middle 
of the chassis. The drive bays are made of 
heavy-gauge metal, adding strength to 
shielding. 

So that you won't have to slide the cov- 
er on and off. as you must with a typical 
cheap case, the Wangs’ covers have three 
"fingers" on each edge that slip into slots 
in the chassis. This arrangement lets you 
lift the top off easily after you slide it for a 
few inches; it also makes the top stay on se- 
curely when put back into place. The 
screws that hold the case together are 
"captive" on the back panel; you cannot 
drop them or lose them as you might on 
mo.st other machines. 

As for the electronics. Wang designed 
its own motherboard, but built it with 
standard components. The company uses 
the Chips and Technologies chip set and 
the Phoenix ROM BIOS. The mother- 
board includes one parallel, one serial, and 
one mouse port. 

The motherboard dtxisn’t accept any 
memory; instead, a 32-bit card can boost 



The 20-MHZ Wang 382 displays quality 
construction at every turn. Including an 
extra-sturdy steel case, drive bays of 
heavy-gauge metal, easy-to-remove 
tops, a proprietary motherboard that 
features standard components, and a re- 
markably responsive keyboard. 


FACT 


FILE 


Wang Labt>raU tries Inc. 

55 Technolt)g> Dr. 

Utwdl..M.A()IS5l 

(S(K))%24727 

Wang 38 1 

List Price: With IMB RAM. 1 ,2MB 5'4* 
inch floppy disk dri\e. S2.S8X); uith ftSMB 
hard disk. VGA nxtniK'hrome nioniuw. DOS 
S6.210: with VGA monitor. S6.640; 
with 2NtB RAM. 42MB hard disk. ! .2MB 
5'-'a-inch and 1 .44MB 3'/2-inch llttpps disk 
drives. 56.5^5. I, MB RAM upgrade. S675; 
tiOMB tape backup. Sl.tMK), 
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Wang 382 

List Price: With 1 MB RA.M. I 2MB 5'/4- 
mch flttppv disk drive. S3. 155; with (>XMB 
hard disk. VGA nmmtchntnK* nxtnilor. DOS 
3.3. S6.445; w ith VGA nxtnilor $6,875; w ilh 
2MB RAM. 42MB hard disk. 1.2.MB 5'/4- 
inch and 1 .44MB 3'/2-inch floppy disk 
drives. S6.795 I MB RAM upgrade. S675; 
6()MB tape backup. S 1 .8(X). 

t aru 


In ShtKl: The Wang 38 1 and 382 are gixxJ* 
kxtking. well designed, and solidly built. 
They use high-quality compttnenis and do an 
CKcellent jitb of presenting an original design 
that is coinpatibie w ith the mainstream mar- 
ket 


maximum memory to 16MB. using 1- 
megabit SIMMs. 

Every detail appears to be engineered 
beyond minimum requirements, which 
should make the machines more reliable 
and solid. For example, the 38 1 tuns at 16 
MHz but uses Chips and Technologies 
components rated for 20-MHz operation. 
The 382 tuns at 20 MHz but uses chips rat- 
ed at 25 MHz. 


OUTSTANDING FEATURE The tested 
configurations ($6,595 for the 16-MHz 
unit. $7,895 for the 20-MHz model) each 
came with a Wang monitor, a VGA adapt- 
er using Tseng Labs VLSI chips, a hard 
disk (42MB in the 38 1 . 68MB in the 382), 
and a keyboard. 

The latter is perhaps the systems' stron- 
gest feature. Built by Honeywell for 
Wang, the keyboard follows the standard 
101-key layout. Simply put. it has one of 
the nicest touches of any keyboard I have 


ever used, including IBM’s PS/2 key- 
board. It also has an internal key click that 
you can make louder or softer by using a 
keystroke combination. 

Both computers turned in respectable, 
but not stellar, performance times on our 
benchmark tests, in part because neither 
offers hardware memory caching. Inter- 
leaved memory, however, does help boost 
performance a bit. 

While the prices of Ihe fully configured 
Wang 38 1 and Wang 382 won’t win prizes 
as low-cost bargains, they are not unrea- 
sonable when compared with other top 
brands such as IBM, Compaq. Tandy, or 
AT&T. If you are looking for a .solid ma- 
chine that is built well and backed by a ma- 
jor manufacturer, either of these Wang 
models deserves consideration. 

— Alfred Poor 


Wyse Technology 

WYSE pc386 

Like other PCs from Wyse Technology, 
the 16-MHz Wyse pc386 uses modular 
system architecture; the idea is to "plug- 
and-play" your desired configuration as 
processor upgrades become available. Al- 
though the modular approach never really 
caught on. Wyse’s pc386 offers first-rate 
features and performance. For $3,599. 
you get a base configuration including 
1MB RAM, 1.2MB 5V'4-inch drive, and 
DOS 3.3. 

On Ihe outside, the pc386 can pass for 
an average PC clone. At power-up, Ihe 16- 
character LCD window on the front panel 
displays the time and processor speed. The 
two buttons below the window allow you 
to switch between the default display, the 
percent of CPU usage, and system diag- 
nostics. A third button on the front panel 
toggles the pnx:e.ssor between 16 and 8 
MHz. 

When you look inside, you’ll first no- 
tice the perfectly usual four drive bays ac- 
cessible from the front and Ihe fifth, half- 
height bay located under Ihe two right- 
most drives. What will get your attention is 
the absence of a base-plane motherboard, 
although there are plenty of expansion 
slots; 1 1 in all (hence the modular architec- 
ture). 
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At the heart of the modular design are 
two full-length boards containing the 
80386 processor, a coprocessor socket, the 
Phoenix BIOS, and the discrete mother- 
board components. In our test system, 
which was equipped with 4MB of RAM, 
all system memory was on proprietary 
memory boards that flanked the system 
boards on either side. (The base price in- 
cludes only one memory board with I MB 
of RAM and room for another I MB of 
256K chips.) To assure 32-bit memory ac- 
cess, the tops of these boards have a 32-bit 
edge connector, a top-planar bridge con- 
nects the memory boards. 

Up to three memory boards containing 
2MB each can be installed in the machine. 
An additional lOMB of memory can be 
added using commercial memory boards, 
although the additional RAM will be ac- 
cessed at the 8-MHz bus speed . 

ZERO-WAIT-STATE PROCESSING 

Wyse’s use of page-mode memory assures 
zero-wait-state processing in systems with 
1MB of RAM or less. If the memory ex- 
ceeds 1MB, a two-way interleaving 
scheme takes over to achieve zero wait 
states. In the memory benchmark tests, the 
pc386 scored in the top half of the 1 6-MHz 
machines. 



The 16-MHz Wyse pc386’s modular ar- 
chitecture consists ot tvni 32-bit boards 
holding the CPU, a coprocessor socket, 
the BIIK, and discrete motherboard com- 
ponents. The maximum 6MB ot 32-hit 
RAM is achieved via three 16-bit memory 
boards with 32-bit edge connectors. 



i&iFACT FILE 



\Vys€ pc386 

Wyse Technology 

3571 N. 1st Si. 

San Ji>se.CA 95134 

(800)438-9973 

(408)433-l(KK) 

list Price: With 1 MB RAM. ! .2MB nopp> 
disk drive. DOS 3.3. $3,599: with 85MB 
hard disk, momxhrome monitor. $7,563; 
with VGA monitor. $8,267: with 4MB 

RAM. 85MB hard disk. 60MB tape backup. 

$1 1 .849. 1 MB RAM upgrade. SW9. 

In Short: The Wyse pc386 rates up with the 
other top performers anuing l6-.MHz ma- 
chines, But while Wyse continues to use its 
HKxlular design, being able to plug in a fa-ster 
imKessor card hasn't caught on as a low-cost 
upgrade path. Ex)uipped with a fast Hitachi 
hard disk and an easy-to-use tape backup sys- 
tem. this unit eome.s fully configured out of 
the box: the only strike against the pc386 is its 
stiff price tag. 
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At first, 1 1 expansion slots seem like a 
lot, but they do fill up quickly. In the test 
unit, the two 32-bit slots contained the sys- 
tem boards, and EGA and I/O cards took 
up two of the three 8-bil slots. Four of the 
six 16-bit slots were filled by the two 2MB 
memory boards, a Wangtek tape drive 
controller, and a Western Digital ESDI 
drive controller. 

The unit we received also included a 
Wyse EGA monitor, an 85MB Hitachi 
hard disk, and the SY-TOS operating sys- 
tem for the Wangtek tape backup unit. 
Other extras are DOS 3.3, a LIM 3.2 emu- 
lator, and a Wyse disk-caching program. 
All told, the unit came to $1 1 ,849. 

The pc386 is full of the features you’d 
expect in a 386 PC, and it even outper- 
forms some of the more expensive ma- 
chines in its class. Wyse is standing behind 
its modular architecture and plans to ship a 
25-MHz model by the time you read this. 
On the downside, Wyse has recently cut its 
workforce by 15 percent to cope with the 
crumbling market share of its 286 PC line. 
The orrly thing to watch out for is whether 
Wyse Technology can hold its own against 
the current onslaught of manufacturers 
with lower-priced, feature-filled 
386s. — Greg Alwang 


Zenith D.4TA Systems 

ZENITH Z-386/25 


Zenith's engineers pulled out all the stops 
to wring performance from its flagship 
model , the Zenith Z-386/25 . This is a zero- 
wait-state, 25-MHz machine with 64K of 
25-nanosecond cache memory and Ze- 
nith's oddly named Slushware, which 
automatically shadows video and ROM 
BIOS into faster system RAM. The 
$6,599 base system also plays host to Ze- 
nith’s unique Superset intelligent bus ar- 
chitecture, which detects the speed of each 
interface card at booUip and runs the indi- 
vidual slot speeds accordingly — anything 
from 4.77 MHz for an 8-bit card to 25 
MHz for a 32-bit card. 

With all of these enhancements, the Ze- 
nith entry falls well within the perform- 
ance range of the other 25-MHz machines 
we tested, although it does not qualify as 
one of the fastest in its class. 

THE PRICE OF POWER As with 
many 25-MHz systems, performance 
doesn’t come cheap. The Zenith base con- 
figuration alone is quite pricey, consider- 



The unique Superset intelligent bus ar- 
chitecture is a feature of the Zenith Z- 
388/25. It detects the speed of each in- 
terface card at boot-up and runs the 
individual slot speeds accordingly, from 
4.77 MHz for an 8-bit card to 25 MHz tor a 
32-bit board. 
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Oriy Mciosoft W)tks 
can a business mis ^ 

look this bk 




DifM> &tMi4cr 
IVW Plan U>i 
FrarKhiM: hiipan\Hin 



You’re looking at the only integrated 
software program to give small and home busi- 
nesses all the horsepower they need now. 

And all the growing power theyll need 
later Microsoft* Works. 

Fact is, only Microsoft Works gives you 
a complete set of computing tools to get you up 
and running in a minute— and keep you run- 
ning fo^ears. 

Tnat’s because only Microsoft Works 
seamlessly integrates the perfect balance of 
tools and training for word processing, database, 
^readsheet, graphics and communications. 
On a desktop or laptop, this means you can 
move data between all modules instantly. And 
work on any combination of tools at once. 

Only Microsoft Works has a built-in 
training system to guide you through every step. 


of every command, of every program. And rive 
quick, real-world lessons so you can be produc- 
tive in TOUT first five minutes. 

Plus: R)r a limited time, when tou buy 
Microsoft Works, you’ll get a copy of Andrew 
Tobias’ Checkwrite Plus' right 
inside the box— free. A $50 
budgeting and checkwriting 
system that can do everything 
but sign your checks— rxrw free. 

Only with Microsoft 
Works. Look into it 

Because we realize that small business- 
es don’t ever have to look small. Or stay small. 

Iinaosott 

Making it all maks sense; 



(>utpul prilrd with MicnHjA V^Jrlcs iBDK ani l.Aser Onnecnin PSJr-^ prvtm. Ovckwrvr Hus(Ar thtnigh Aufluat 31. 19^ 

Rf mcfc oi a i im Lcall «8O0> A2&ft400 Oatunpre in Canada. call i416iS7:{-9KIl.()ut9deS)nh Arnenca. call <2(Mi882-S<>61. CCopynf^ 1989. MamaitCaRnwiun. AD nehtsTrsmcd MicTTiv^andthr MjcttwAIordst tvgHtmdndniwtesaMj 
Malofig t ill ffMte ftnt a a trademark rf Mjcrriil Ofp jamn Oifckwntf Mun a a tradr ma ric < i MECA Wmurv lir. IBM isarggBtnwltradnTarti/IrtPTaOt m lBMWf Mwfinf^Cop 


PostScript Users 


Print It All! 

dBase? 

Lotus 1-2-3? 
Pascal, BASIC, 
accounting software, 
and more... 



Now Your PC Softorare 
Can Speak PostScript! 

Trading Post is an inexpensive software 
utility that will show your PC software 
how to run your PostScript printer! Now 
you can turn out everything from 
spreadsheets to database reports on your 
PostScript printer — in any style you'd 
like! 

It’s simple 

No switches! No emulations! Just print 
as you normally would. Trading Post 
lets you freely switch between software 
that supports PostScript and software 
that doesn’t. Trading Post handles the 
change for you — automatically'. 

Pick a Font, Pick a Size! 

Trading Post gives you complete control 
over your page layout. Pick a small size 
for reports. Or turn the page sideways 
for ultra-wide spreadsheets. 

Unconditional Guarantee 

For only $79. you can rely on PostScript 
for all your printing needs. And. Trading 
Post comes with a 30-day money-back 
guarantee, toll-free technical suppon. 
and free two-day shipping. Try it at no 
risk. 


Call: 

800 - 346-1353 

in California call 415-843-2234 


LaserTools 


“The Printing Enhancement Penpie” 

3025 Buena Vista Way. Berkeley. California 94708 
All iraocmarks PeicrQ to tt>eif resoecjive 
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FACT FILE 

Zenith Z-386/25 
Zenith Data Systems 
1000 Milwaukee Ave. 

Glenview. IL 60025 

(800)842-9000 

(312)699-1800 

List Price: With 2MB RAM. 1.44MB 316- 
inch floppy disk drive, DOS 3.3, $6,599; 
with 70MB hard disk. VGA monochrome 
monitor. $9,298; with VGA monitor, 

$9,698. with 150MB hard disk, $10,298; 

1MB RAM upgrade. $799. 

In Short: This machine offers a 25-MHz 
processor, an intelligent I/O bus. and RAM 
shadowing in an impressive and fairly priced 
machirte. Zenith will never be known fM* cut- 
rate goods, but compared with IBM and 
Compaq, its prices are competitive. Team 
this machine with a Zenith flat-screen ntoni- 
t(x and smile as you fly. 

ClftCLEeWONREAC^R SERVICE CARO 


ing that it includes only 2MB of memory 
and no hard disk or monitor. The tested 
unit, with the standard 2MB of RAM, 
155MB CDC hard disk, DTC controller, 
and Zenith's flat-screen monitor, lists for a 
hefty $10,298. Luckily, Zenith machines 
are often discounted aggressively, both in- 
dividually by dealers and in group contract 
purchases. 

The ftill-sized desktop case can hold 
only four half-height drives. The limitation 
isn’t so damaging considering that one of 
the drives can be a full-height 320MB 
model. The 200-watt power supply has 
four connectors for the storage devices and 
is aided by two system fans to keep it cool 
inside. 

There are four 32-bit and three 16-bit 
full-length expansion slots. (Eight-bit 
cards will woik in the 16-bit slots.) With 
the staiKlard complement of one parallel 
and one serial port, 16-bit VGA card, and 
hard/floppy disk controller, four slots are 
free. 

The motherboard can take up to SMB 
directly. An additional 24MB can be add- 
ed using 32-bit expansion cards, for a 32- 
bit system maximum of 32MB of RAM. 
The motherboard also has sockets for the 
80387 and Weitek math coprocessors. 

Zenith supplies this machine with 
Microsoft Windows/386 and an enhanced 


version of MS-DOS 3.3. Like DOS 4.0, 
Zenith’s DOS 3.3 Plus can work with 
drive partitions greater than 32MB. Ze- 
nith’s implementation, however, stores 
drive table information in an unusual loca- 
tion. The result is that some standard drive 
or directory maintenance and utility pro- 
grams just won’t work. 

ADDED EXntAS We tested the Z-386/ 
25 with Zenith’s gorgeous high resolution 
VGA flat-screen monitor. You may not 
notice much difference if you’re working 
only in monochrome applications, but for 
anything that uses color, the Zenith flat 
screen goes beyond eye-catching. 

A big plus is Zenith’s nationwide net- 
work of authorized dealers. It’s nice to be 
assured of having a place to take your com- 
puter should it need service. 

Teamed with the fast and beautiful flat- 
screen monitor, the Z-386/25 makes a ter- 
liflc tool, especially for CAD and desktop 
publishing applications where both speed 
and display quality are terribly important. 
If you can get one at a good price and don’t 
care about the nonstandard way it stores 
drive information, this is a machine that 
should keep you happy for some years to 
come. — ^Bruce Brown 


Zeos International Ltd. 

ZEOS 386-16 
ZEOS 386-20 
ZEOS 386-25 

The Zeos International line of zero-wait- 
state 386 computers — the 386-16, 386-20, 
and the 386-25 — are a quality alternative 
to higher-priced 386 systems. Backed by a 
1-year parts and labor warranty, these 
speedy, well-built machines offer value to 
cost-conscious buyers. And a no-ques- 
tions-asked, 30-day money-back guaran- 
tee helps ease apprehensions of potential 
purchasers. 

Zeos is in the process of furthering its 
commitment to customer support by estab- 
lishing a relationship with a nationwide 
service organization. It soon expects to 
furnish on-site service during the l-year 
warranty period and to offer optional ex- 
tended coverage as well. In its eighth year 
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in operation, Zeos seems to be striving to 
become a very serious contender in the 
clone market. 

The base prices of the 16-, 20- and 25- 
MHz machines ($1,945, $2,545, and 
$3,545, respectively) all inefude 1MB 
RAM and a floppy disk drive, as well as 
parallel and serial ports. In addition, Zeos 
also offers plenty of customization op- 
tions. Each model, for instance, may be 
configured with a variety of hard disks, 
disk controllers, video cards and displays, 
floppy disk drives, RAM configurations, 
and motherboard options. 

You can even have Zeos house your 
custom configuration within a small (XT- 
sized) desktop, a medium (AT-sized) 
desktop, or a tower case . Though the small 
ca.se may be appealing for its eight full- 
sized expansion slots and space-saving 
styling, prospective buyers should note 
that there is only enough room to accom- 
modate three internal half-height drives 
and/or tape backup devices. Compare that 
with the AT- and tower-sized systems, 
which can house at least four drive or tape 
devices. 

Given all the flexibility to mix and 
match cases and components among the 
three basic product lines, the primary fea- 
ture that distinguishes these machines is, 
naturally, speed. The Zeos 386s’ overall 
performance compared favorably to the 
rest of the machines we reviewed, ranking 
near the top on the all-important 80386 In- 
struction Mix test. Here’s how they 
matched against each other using a com- 
posite of overall processor and memory ac- 
cess speed, the 20-MHz unit outperformed 
the I^MHz model by approximately 25 
percent. The difference was less dramatic, 
but still evident, between the two faster 
machines, with the 25-MHz model taking 
a 15 percent lead over the speed of the 20- 
MHz unit. 

ZEOS 386-16 The small-case unit we 
tested included a compact, pristine VLSI 
American Megatrends motherboard with 
64K static RAM cache memory, a 16- 
MHz Intel microprocessor, and the AMI 
Mark II 386 BIOS. Two megabytes of 
RAM were loaded onto an accompanying 
32-bit expansion card. An Adaptec floppy 
and a standard-issue MEM hard disk con- 
troller, a Paradise Professional VGA card. 


and a serial/parallel card filled three of the 
system’s six 16-bit slots. With a 40MB 
Seagate hard disk, Tatung VGA color 
monitor, and DOS 3.3, the entire system 
retails for $3,838. 


Because of the compact style of the 
motherboard, the small-case systems offer 
the least opportunity for memory expan- 
sion. But at a praetical system maximum 
of 8MB of 32-bit RAM, using 1-megabit 


PC Voice Mail, 
now only $199. 

For an ear-opening telephone demo call: 
1-800-6-WATSON Ext. 132 


Now get a combined PC-based voice maH. 
data modem, and telephone answering 
system-from only $199. With Watson, 
you'll profitably improve your business 
communications with clients, colleagues, 
sales and service reps, field staff, vendors. 

Benefits Of A $20,000 -i- 
Voice Messaging System 
Or “Personal Receptionist’’ 
For As Low As $199 

Look at all of these advanced features: 
Voice MaB- Watson's automatic telephone 
answering lets callers leave and receive 
messages of any length 24 hours a day, 

7 days a week. Ends "telephone tag" 
with clients and colleagues. Forwards 
messages automatically to mobile phones 
and pagers. Retrieve messages from any 
touchtone phone-even a car phone. 

Never miss an important call! And Watson 
provides "big system" professional sound 
qualityl 

Up To 750 Private ")HB//t(oxes"-Give up 

to 750 of your colleagues or clients an 
individual, confidential "voice mailbox." 

Use them to receive private messages 
or record special messages for individual 
callers. 

Efectronfc Telephone Book-In one key- 
stroke, access any of up to 750 telephone 
numbers, then use automatic dialing and 
re-dialing if busy. Store key information on 
contacts and get it immediately when you 
need it. 

Hayes-Compatible Data Modem-Cornes 

complete with 1200 BPS Hayes-compati- 


ble modem (or optional 2400 BPS modem). 
Transfer your data files and access Telex. 
E-Mail, Dow Jones, or other public 
databases. 

Simultaneously Run Popular Business 
Programs- Run programs such as Lotus 
1-2-3 while Watson records or delivers 
messages. 

Pkis-Watson efficiently guides callers 
through the options they have in leaving 
messages . . . Delivers special pre-recorded 
messages to individuals at pre-determined 
times . . . Automatically forwards messages 
to other telephone lines or numbers . . . 
Provides an electronic calendar with auto- 
matic alarms and telephone notification. 

30-Day Risk-Free 
Trial Installation 

Try Watson for 30 days. If you aren't 100% 
satisfied, send it back for a prompt and full 
refund. No questions asked. 

Demo Hotline 

For a telephone demo call 1-800-6-WATSON 
EXT. 132 £n MA 1-508-651-2186 EXT. 132). 
Tell us EXT. 132 and receive a free five pack 
of diskettes if you purchase. 

Order Hotline 

To order Watson call 1-800-533*6120 
EXT. 132 Cm MA 1-508-655-6066 EXT. 132). 
Tell us EXT. 132 and receive a free five 
pack of diskettes with purchase. Price: 

$199. For optional 2400 BPS modem add 
$100. MasterCard. VISA, and American 
Express accepted. Credit card or check 
must accompany order. 
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If you made the finest modems in the world, would you trust their 
performance to someone else's software? Software you knew really 
couldn't deliver? 

We couldn't. So we created the most advanced communications 
software possible for IBM* PCs and compatibles. Smartcom III.™ 

Smartcom III supports Hayes V-series™ features such as data 
compression and error-control as well as multiple sessions through 
both comports. It also incorporates a built-in text editor, a peruse 
buffer ana a powerful scripting language called SCOPE?“ With the 
scripting capability of SCOPE, you can automate tedious functions 
and repetitive tasks as well as create custom communications 
solutions. 

Yet with all its sophisticated offerings. Smartcom Ill's menu- ; 
driven interface makes it easy to use. And to make it easy for 4 
your company to buy. Hayes is now offering a Multi-Copy 
License that can cut costs oy more than 35%. 

So if you own a Hayes modem, it makes sense to get Smartcom III. It'll 
bring out the best in the best. 

And if you happen to own a modem other than a 
Hayes, it still makes sense to get Smartcom III. Because 
it'll make the best of what you've got. 

For your nearest Hayes AdvaiKed Systems Dealer call 800-695* 122$. Hayes Microcomputer Products. Iik.. PO. Box 105203. Atlanta. GA 30348. 


Hayes 
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The Zeos 386-16, 386-20, 
and 386-25 make up Zeos 
IntemationaTs line of well 
built, zero-wait-state 386- 
based machines. Configu- 
ration options include XT-, 
AT- or tower-style cases, 
as well as a variety of 
drives, displays, 
cards, controllers, and 
motherboards. 


chips on both the expansion card and a pig- 
gyback board, in addition to a theoretical 
limit of 64MB using 4Mb chips, this re- 
strictiveness is not likely to cause inconve- 
nience for a large segment of users right 
now. Those who think they’ll need at least 
16MB (using 1Mb chips), however, 
should look elsewhere. 

ZEOS 386-20 This AT-sized desktop 
unit was configured with an American Me- 
gatrends motherboard with 2MB dynamic 
RAM. 64K static RAM cache memory, 
the 20-MHz Intel microprocessor and 
AMI BIOS. An Adaptec floppy and RLL 
1 : 1 interleave hard disk controller. Video 
Seven 16-bit V-RAM VGA card with 
256K cache, and one serial and one paral- 
lel port were also included. Equipped with 
a 6SMB 28-millisecond Seagate hard disk, 
DOS 3.3, and aTatung VGA monitor, this 
peppy system sells for a relatively inex- 
pensive $4,483. 

As with the other Zeos machines re- 
viewed, you get eight full-sized expansion 
slots (one 8-bit, six 16-bit and one 32-bit); 
the 32-bit slot can double as an 8-bit slot if 
required. 

The 64K static RAM cache (which is 
upgradable to 128K) is also included in the 
standard configuration of each Zeos sys- 
tem. In addition, the machines operate at 
zero wait states, so shadow RAM and 
memory interleaving features are not en- 
abled in the default configurations in order 
to bolster performance. However, there 
are specific video operations, such as 
CAD/CAM applications, that would be 


greatly enhanced by the use of shadow 
RAM; in cases such as these, the user 
would be wise to enable that facility with 
the setup disk. 

ZEOS 386-25 A physically attractive 
powerhouse, the 25-MHz tower came 
equipped with 4MB of dynamic RAM, 
one serial and one parallel port, Seagate 
6SMB 28-ms. hard disk, and 1.2- and 
1 .44MB floppy disk drives powered by a 
Data Processing Technology RLL flop- 
py/haid disk controller with 512K cache. 
As in the other systems, the company uses 
an American Megatrends motherboard 
with 64K memory cache and the AMI 
Mark II BIOS. The video setup mirrored 
that of the 2()-MHz system. Together with 
DOS 3.3, this workhorse 386 retails for a 
pretty modest $7,037. 

One interesting design element found 
on the full-sized motherboards in the 25- 
and 20-MHz test units is the ability to ac- 
cept both socketed DIP RAM and strip, or 
SIMMs, at the same time in 256-kilobit, 
I Mb. or 4Mb chips; using the last would 
bring the motherboard capacity to a whop- 
ping 32MB of 32-bit RAM. Using 4Mb 
chips, the 32-bit expansion card and pig- 
gyback board each have capacities equal to 
that. Since the price, availability, and in- 
tegrity of 4Mb chips are not yet assured, 
you'll have to be satisfied with the 24MB 
you can get by using I Mb chips on the 
motherboard and on expansion and piggy- 
back boards. 

If it really wants great market share, 
there is one important aspect of all its prod- 


SPF/PC' 

Bridging the 
M icro- to-Ma i nfra me 
Editing Gap 

Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 

Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

Mainframe users will especially 
appreciate SPF/PC's familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 

• True split screen 

• Directory jmember lists 

• Command stacking 

• Binary file editing 

• Hexadecimal editing 

• Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 



SPF/PC® — so much like the 
real thing, you'll forget you're 
editing on a PC. 



Command Technology 
Corporation 

1900 Mounlain Blvd.. Oakland. CA 9461 1 
Phone:(4l5) 339-3530 FAX:(415) 339-3883 
Orders only: (800) 336-3320 (Canada. U.S.) 
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■ 80386 DESKTOP PCs 



^ EDITOR’S 

mac H o I c E 


. DataW orid Data 386-20 and 386-25 
. Dell System 310 

. IBM PS/2 Model 70-A2I 
• Micro 1 Power 386-16 

• Northgate Elegance 386/20 and 

Elegance 386/25 


When il comes to 80386-based PCs. 
what makes a PC Magazine Editor's 
Choice? Price is always a consider- 
ation. So are benchmark test re- 
stdts. But both factors can be de- 
ceiving. which is why we consider 
them in the conte.xt of other aspects 
that will make the difference months 
and years down the road. Things 
like qiutHty of constniction. reliabil- 
ity. e.xpandabUity. and ease of ser- 
vice. 

Out of 104 machines from 58 
companies, we chose 10 that offer 
the most from the PC buyer's wish 
list — machines that vary in size, 
price, and even bus architecture. 

Two MCA machines are included: 
no machines using the competing 

EISA bus were released in time for 
this issue. 

For overall excellence in both the 

16- and 20-MHz categories, we se- 
lected Zeos Internationa!' s 386-16 
and 386-20. Besides scoring im- 
pressive overall results on the PC 

Labs benchmark tests, these ma- 
chines offer plenty of customization 
options, high-quality parts, and 

64K static-RAM cache memory. The 
.small-ca.se 386-16 costs $3.293 for 
a VGA system with IMB RAM. a 

65MB luird disk, and one 5'/j-inch 
floppy disk drive. The AT-size 386- 
20 ($3. 788 in a similar configura- 
tion) provides the additional attrac- 
tion of sofrware-setable shadow 

RAM. There' s more. Zeos adds a 
30-day money-back guarantee, with 
no questions asked to its 1 -year war- 
ranty senice. 

Also chosen was the Micro 1 

Power 386-16. At $2,550 (svith 

IMB RAM. 60MB luird di.sk. 5‘/r- 
inch floppy disk drive, and VGA 
monitor), this machine is a find for 
users who aren't bothered by the 

lack of giHul documentation. Its low 
price portends no sacrifice in per- 
formance. Also on its side are e.x- 
pandability to 16MB RAM. high- 
quality parts. and plenty of hard- 
disk options. 

We picked four 20-MHz ma- 
chines besides the Zeos. One .strong 
.slunving is the Dell System 310 
($4,299 with IMB RAM. 4()MB 
harddisk. 5'Mnch floppy di.sk 
drive, and VGA monitor): this sys- 
tem best represents the nuiil-order 
firm's determination to stand up to 
the big guys. The System 310 uses 
the page-mode and interleaving 
functions of its Chips and Technol- 
ogies chip set to whiz through most 
of its tests: hraiul-name parts and 
.shadow RAM help. Uw. 

DataWorlif s Data 386-20 and 

Data 386-25 stand out in the 20- and 
25-MHz categories for speed and 
qualitv construction. The minitower 

Data '386-20 (at $3.893 for 1MB 

RAM. 66MB hard disk. 5'/)-inch 
floppy disk drive, and VGA monitor) 
and the Data 386-25 ($I .(XX) more 
for a .similarly configured system) 
both merit consideration. 

If the Tandy SOOOMC is any indi- 
cation of a Micro Channel future, 
then Micro Channel architecture is 
sure to grow in popularity. This nui- 
chine's wealth of expansion op- 
tions — with three HO ports, floppy 
disk controller, and VGA running 
off the motherboard— add to the ap- 
peal of its impressive .showing on PC 
Labs' benchmark tests. A VGA sys- 
tem with 2MB RAM. 70MB hard 
disk, and 3'/z-inch floppy disk drive 
costs $7,498. An added benefit of 
this nuichine over IBM's PSI2 Mod- 
el 70s is that Tandy has left room for 
an internal 5‘/4-inch floppy disk 
drive. 

Our last Editor’s Choice in the 

20-MHz category is the Sorthgate 

Elegance 386120 from Northgate 

Computer Systems — whose .sturdy 
tower model, the Northgate Ele- 
gance 386125, is a winner among 
the 25-MHz .systems for its file- 
server potential. These machines 
sell for $4,024 and $4,624 respec- 
tively. ss ith IMB RAM. 68MB hard 
disk, two floppy di.sk drives, and 

VGA monitor. These prices include 
high-quality components, superior 

Out of 1 04 

machines from 

58 vendors, we 

chose 1 0 that 

offer the most 

from a PC buy- 
er’s wish list. 

d(K'umeniation. lofj’/Ii^ht perform’ 
ance, a }>rah hag of helpful utilities 
like the Super PC-Kwik disk manag- 
er and caching software, and other 
thoughtful measures. Another plus 
is that within the first year of pur- 
cluise. Northgate will overnight- 
ship any replacement part without 
making you first ship back the defec- 
tive unit. 

Just one caveat: True to its na- 
ture as an innovator, Northgate 
continually upgrades its systems. 

Most clumges should be for the bet- 
ter, hut before you order you should 
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. Tandy 5000MC 
• Zeos 386-16 and 386-20 


be sure to double-check the configu- 
ration. 

Also in the 25-MHz category is 
one company that pulls together all 
it’s got to present a powerhouse ma- 
chine: Big Blue. Although one more 
expansion slot would improve it 
even more, IBM's Model 70-A2I 
beats most of its competition in 
benchmark tests, thanks largely to 
64K of cache memory and a differ- 
ent motherboard than the 16- and 
20-MHz Model 70s use. As expect- 
ed, this MCA machine does not 
come cheap; the price is $12,195 for 
a VGA system with 2MB RAM, 

1 20MB hard disk, and S'/z-inch 
floppy disk drive. But it deserves 
special attention — more than the 
Model 70-E6I and -121 and the 
floor-standing Model 80s do. 

Long after we finished our 
benchmark testing, we learned that 
IBM had temporarily stopped ship- 
ping its Model 70-A21 because of 
what the company claimed were en- 
gineering problems in the mother- 
board. Regardless of these difficul- 
ties, PC Magazine stands by its 
choice of the 70-A2I as a superior 
machine. We're corfident that any 
changes made have been improve- 
ments — and whatever else one can 
say about IBM, it does not strand 
customers. 

Honorable mention goes to 
Everex Computer Systems for its 
Step 3861 16, 386/20, and 386/25. 
All three systems use a proprietary 
BIOS; since reliable alternatives ex- 
ist from companies like Phoenix cmd 
Award, a proprietary BIOS not only 
differentiates the product line but 
adds uncertainty. 

With all these systems to choose 
from, it's natural to look for comers 
to cut. Be careful, though, to avoid 


snipping in places you' II regret lat- 
er. For overall excellence and bang 
for the buck, we contend that a 20 
MHz system is the best way to go. 
But if your needs take you into file 
servers, CADD, high-end graphics, 
software development, or artificial 
intelligence, consider a 25 MHz ma- 
chine instead. For about one-third 
more money, this will offer the per- 
formance necessary for specialized 
applications, (See the sidebar 
' 'Buying Smart: The Right System 
for Your Needs.") 

Keep in mind that every 386 ma- 
chine deserves a VGA or Super VGA 
monitor rather than an EGA . If 
you' re cost-constrained, buy a 
monochrome VGA system rather 
than a Hercules-compatible system; 
monochrome VGA uses the same 
adapter as color, making for an easy 
upgrade later. And don’ t short- 
change yourself on disk capacity. 
While a 386-16 can often get away 
with a 40MB ST-506 hard disk, with 
20- and 25-MHz systems it's best to 
consider a faster ESDI drive cf 
90MB and up. 

A word on behalf of the 386s we 
didn't select for Editor's Choice. 

We at PC Magazine are the first to 
say that 386 technology represents 
the cutting edge cf personal and 
workgroup computing. And un- 
doubtedly there's no clear demarca- 
tion between the winners and a doz- 
en runners-up. Not being chosen is 
no mark of shame; those we selected 
simply offer an outstanding combi- 
nation of factors that make for a top- 
quality machine. Among the uncho- 
sen are several models from large 
companies like Compaq, Hewlett- 
Packard, arul Zenith— plus Ad- 
vanced Logic Research (ALR), 
which received PC Magazine's 


Award for Technical Excellence last 
November. 

Compaq, the sales leader of 386- 
based computers, sells machines 
that are rugged, dependable high- 
performers. Nevertheless, these ma- 
chines achieved only average scores 
on our benchnuirk tests. They re- 
main expensive, both for standard 
corfigurations and for upgrades, 
and they offer no tower unit that can 
be used as a multidrive file server; 
instead you must buy an expansion 
box. With the ever-increasing num- 
ber of competent 386 vendors put- 
ting together top-notch computers 
for fewer dollars, it’s getting tough- 
er and tougher to justify a high-end 
PC purchase. Still, no one ever got 
fired for buying Compaq. 

ALR has come down a peg over 
time. Several units we tested over an 
extended period (and others we 
bought) exhibited quality-control 
problems— nothing that couldn't be 
fixed with more attention to detail on 
ALR’ span, but enough to raise eye- 
brows at PC Labs. 

With its 2-386/25, Zenith (a fa- 
vorite of the federal government) 
scored poorly in benchmark tests 
despite such enhancements as shad- 
ow RAM, 64K of cache memory, 
and the ability to set slot speeds indi- 
vidually. Its high-resolution flat 
screen monitor is gorgeous, but the 
computer's base configuration is 
pricey. 

Likewise, the Hewlett-Packard 
386 line exhibits quality workman- 
ship, performance, arul dependabil- 
ity. But its top-dollar prices, which 
aren't discounted as heavily as 
Tandy’s, kept the HPs from being 
selected for an Editor’s Choice — 
this time. Keep an eye on this com- 
pany. 
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From th< publishers of DIRECT ACCESS 


Juggle your tsrs 


IiitnKliic'iii^ the (L\T Reader ()(]R for Hand Sesinners. 

Now there's an OCR for your PC that allows you fast, accurate conversion of 
scanned text for only $ 295 . 00 . The CAT Reader is pre-trained, as well as fully trainable, 
to read virtually any font (monspaced, proportional, typeset). And can automatically 

pull split columnar scans into complete pages while reading text at 200 dpi. 'rbu can 

. . . .... 


even mask out unwanted graphics. The CAT Reader supports Complete 
PC, Logitech, Mitsubishi, Niscan and more. To direct order, or for more 
information, call 214-631-6688 or Fax 214-631-4059 (Visa, M/C or 
AmEx). A frisky OCR at a finicky price. 


Computer Aided Technology, Inc. 


741 1 Hines Place, Suite 212, Dallas, Texas 75235 
CIRCLE 739 ON READER SERVICE CARD 


WITHOUT LOSING CONTROL 


EXTRA’." The innovative memory manager that 
gives you single keystroke access and control 
over all your TSRs. 

Using RAM resident programs iTSRs) is a lough juggling act. One slip, one wrong keystroke, 
and they all come crashing down. Now you can get a grip on up to 26 TSRs while 
your computer uses only the memory of the largest program Iplus 35K for EXTRAI. 

Free your valuable RAM for applications, save your programs to hard disk using 
extended or expanded memory and tame those memory-hungry TSRs with 
EXTRA. Thertfs ev«n a toll free "EXTRA Support" hotline 

^sXvTssTonmpular^s!: 

SBuy extra now and receive valuable rebate 
S coupons for 5 popular TSRs: Norton Guides, PC Tools' 

^Deluxe, Graph in-ihe-0ox, IrwsiNow! and Pop Up 
< DeskSet. 


fNTttV.^TlON.U 


for the name of the 
dealer nearest you, call: 

1800 ) 242-6368 

IB2t Westgate Roar!, Eau Claire, Wl 54703 
17151 832-7575 FAX 17151 832-0700 


DELTA 

TECHNOLOfiY 


80386 DESKTOP PCs 


Zeos Iniemutionul Ltd. 

530 5th Avc. NW. #1(X10 
St. Paul. MN 551 12 
(800)423-5891 
(612)63.^-4591 


Zeos 386-16 
l-Lst Price: With 1MB RAM. I 2MB5'/4- 
inch flopp) disk drive. SI .945: with 65MB 
hard disk. m«nix:hmnte monitor. DOS 3.3. 
$2,598; with VGA monitor. S3. 293; with 
2MB RAM. 40MB harddisk. S3.7W. IMB 
RAM upgrdde.S495; 1 15MB harddisk. 
S450; 60MB tape backup. $398. 
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Zeos 386-20 
Ils! Price: With I MB RAM. 1 ,2MB 5'/.- 
inch floppy disk drive. S2.545; with 65MB 
hard disk. mofKKhromc nx>nitor. DOS 3.3. 
$3,093; with VGA monitor. $3,788; with 
2.MB RAM. $4,483. 1MB RAM upgrade. 
$495; 1 15MB hard disk. $300; 60MB tape 
backup, $398. 

circle 666 ON READER Sef=IVlCeCARD 

Zcos 386-25 

List Price; With IMB RA.M. 1.2MB 5'/4- 
inch floppy disk drive, lower ca.se. $3,545; 
with 6.^MB hard disk. nK»nochnime monitor. 
DOS 3.3. $4,093; with VGA rmmiUTT. 
$4,788; with 4MB RAM. 1 ,2MB 5'/4-inch 
and 1 .44MB 3'/5-inch floppy disk drives. 
$7,037. 1MB RAM upgrade. $495; 1 15MB 
hard disk. $300; 60MB tape backup. $398. 

CIRCLE 689 ON READER SLIWECARD 


In Short: The Zeos 386 line offers a full 
complement of eight expansion slots with 
roi>m for three half-height media devic'es at 
very competitive prices. The workhorse in 
this round-up. the Zeos 386-25. is a powerful 
and attractive machine that any user with tru- 
ly demanding perfonnance requirements 
can’t afford to ovcrkx)k. 


ucts that Zeos should consider upgrading; 
the documentation. Since each system 
from Zeos is practically custom-built, this 
would be undeniably complicated. Zeos, 
however, claims to have just created its 
own systems documentation and should be 
shipping it soon. 

Overall, Zeos appears to have the stay- 
ing power and the proper balance in its 
product/pricing/technici and service ma- 
trix to compete successfully in this formi- 
dable market segment. — Stephen 
Lewiski and Philip J. LaRussa ilS 







usiness will get qff 
to d'Jackmbbit start withACCPAC*Ea^ 


As^vur business grows by leaps and bounds, the most sophisticated breed 

moveuptoACCPACBPl} Qf business is handled by ACCPAC* Plus. 


ACCPAC 


The simple truth is, the business of 
business is to grow. The sad truth is, 
most accounting 
software can’t handle 
that. Built-in 
obsolescence seems 
to be a standard 
feature. 

Which is one of the 
most compelling 
reasons to consider the ACCPAC' line. 


Because it is precisely 
A smooth, efficient pat 


_ that: a line, 
cient path for expansion. 
Allowing you to transfer data when 
you trade up. 

The startirig point is ACCPAC Easy, 
our primen Offering “excellent audit trail 
features,” diczoi6xn.g\o Software Digest. 

And here’s where vou trade up to: 
our five module workhorse, BPI 
Accounting. PC World calls BPI “an 
outstanding value.” 


Finally, our powerhouse, ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated “best in its class” 
by InfoWorld, Plus offers the ultimate 
in control. 

And we offer even more. 

Like significant rebates for the 
ACCPAC software you already own. 
And the stability and support that 
come from the world’s leading 
independent software company. 

Call 1-800-531-5236. In Canada 
call 1-800-663-6904. 

We’ll tell you more about ACCPAC, 
our rebate program and what we can 
do for your business. Namely, help 
it grow. 


9SSSSM 

Sefh/an superior by design, ... 


61969 Computer .^ssonaieslmemational. Inc. 1240 McK^ Dc. San lose. CA 95131 
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A publishing program for normal people. 






Normal people can’t function with their heads 
stuck in a manual, so we developed a publishing 
program that hardly needs one. MANNEQUINS 

Normal people expect to see on 
paper what they saw on the screen, 
so we included Bitstream font- 
ware’" and full WYSIWYG display. 

Normal people can be graphic designers but 
usually aren’t, so we provided the features most 
people need, not what they don’t 

Normal people have higher standards than 
budgets. Our program earned the name Finesse^ 
and costs only $179. 

^ Each program 
savings coupon 

for the Logitech Mouse and ScanMan hand- 
held scanner. 


For your nearest Finesse dealer, call: 


In California: 


800-552-8885 


In Europe: 

++4I -21 -869-96-56 


System requirements IBM PC XT AT or 
PS 2.640RAM.hartldisK:virtuOllyany 

pnnterCompabUewithallgraplucsslond- rTOm Ordinary TO SpeCtaCWOr. 
ards. and major word processing and 

graphics programs Every time. 

Fonntar. s o Irademahi of ataream Inc CIRCLEI820NREADERSERVICECARD 



Morgan Steenman & Tuininga 


October iT , 1*®* 


Mr CMtlM* BoMtwlclC 
B^MtMlclc p»rk»r company 
13644 148th 

Wtrolt. HlchJqan 49684 
D«ar Mr. BoatwicXs 

you'll tlna jult. '““"“J.’tl.l oxl.f »l« 

•urpri»*» th» .or* th* l*rg**t mI** 

“5‘ti.. r.r ««. not th. UnlfU Shot... 

BostwrtcX Parttw Co. 

New F»roduei Sates projectons 



j -. 1 ...- t-ikk* into account th*l 
„dac«i « t.;i.«_t^ 


Moigan Stccnnian & Tuininga 


Charles Boatwleir 
It, Michigan 49684 


Oaar Nr. BoatwioXs 


t*ault# of »-h 

?- ■ «-nh 

nuj»b»r thr** aal** potential .^"tareatlng 

-h. .ho -T.r-h,rt-„o?u*^j“LnE:‘ 




^ostwick Parker Co. 

NhwProauctSaMProioMon, 



CAN YOU SPOT 
IHESTOOOIFFERENCE? 



One of the nearly identi- 
cal samples you see above was 
printed with the HP LaserJet 
Series H. The other is fiiom the 
Mannesmann Tally' MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufacturers’ 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at sue pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HP accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 


MT905 Specifications 

■ Technology: scanning laser. 

■ Print Speed: G-pages per minute. 

■ Resolution: 300 x 300 dpi. 

■ Emulations; HP Series-II. [optional 
emulations: Epsonf IBM* Proprinter, & 
Diablo 630.) 

■ Standard I/Os: Serial & parallel. 

■ Memory: 512K. [upgrades: 1, 2, & 

4 megabytes.) 

■ Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

■ I^per Handling: 250-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 

and lal^ls. 

■ Workload: 4,000 pages-per-month. 

■ Suggested Retail: $1,995. 


For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 

T A r,r,v 

1 - 800 - 843 - 134 ? 

Ext. 343 

Epson and IBM are registered trademarks. 
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M Productivity 


■ PC LAB NOTES ■ WINN L. ROSCH 

Multitasking 

WITHOUT OS/2 

Both Microsoft Windowsl386 and DESQview 386 give your 386 machine multitasking 
capabilities with today’s DOS applications. Here’s how to optimize their performance. 


S omeday we may all be able to take 
advantage of the multitasking capa- 
bilities of OS/2 — but work can’t al- 
ways wait for someday. That’s why 
Microsoft Windows/386 and DESQview 
386 are so popular today . 

Either of these programs can provide 
your 80386-based PC with an advanced 
multitasking operating environment that 
lets you switch instantly between the EXDS 
applications you already have and know. 
Working with simple, on-screen instruc- 
tions, you can quickly turn your machine 
into a number of “virtual’ ’ machines, each 
of which can simultaneously run a stand- 
ard IX)S program. 

You can get either DESQview' 386 or 
Windows/386 running in only a few min- 
utes, but with a little extra tinkering and a 
little customization, you can unleash even 
more power from these already powerful 
environments. This installment of PC Lab 
Notes will show you how you can optimize 
memory usage, automate everyday rou- 
tines, and even improve their spe^. To 
help you decide which program is best for 
you, we’ll start by looking at how each 
works and then consider way s to maximize 
their performance. 

MEMORY MANAGEMENT Before se- 
lecting either program, you should make 
sure that you have enough and the right 
kind of memory. Although both DESQ- 
view 386 and Windows/386 will work with 
less, you won’t be happy with their per- 
formance unless you have at least 2 mega- 
bytes of RAM in your system. Four or 
more is better still . Tlie kind of extra mem- 


ory you add will have a dramatic effect on 
the performance you get from these operat- 
ing environments. 

Both DESQview 386 and Windows/386 
are designed to use both conventional and 
extended memory. Conventional memory 
is the 640K that’s normally used by DOS 
programs. It’s sometimes called real or 
real-mode memory because that is the op- 
erating mode that 80286 and 80386 micro- 
processors use when they emulate the op- 


PRODUCTIVITY INDEX 


PC LAB NOTES 

Tips on optimizing memory usage and 
automating everyday routines. 
UTILmES 

SETUP lets you tell your printer 
exactly how to print a file. 
ENVIRONMENTS 
An explanation of IBM’s technical 
documentation for OS/2 1.1. 

POWER PROGRAMMING 
Writing programs that access memory 
above the normal DOS 1MB barrier. 
SPREADSHEET CLINIC 
Protect 1-2-3 worksheets; determine 
the median in a range of values. 
USER-TO-USER 
Delete Tiles with confidence; an easy 
method for recovering files. 

POWER USER 

Underline and boldface WordPerfect 
text; find style sheets in Word. 
CONNECTIVITY CLINIC 
Information on data switches; a PC 
LAN Labs free T-shirt offer. 


eration of the 8088 microprocessor used by 
PCs, XTs, and PS/2 Models 25 and 30. 

Extended memory is memory that can- 
not be addressed by 8088 microproces- 
sors. It’s sometimes referred to as protect- 
ed-mode memory because 80286 and 
80386 microprocessors use this memory 
area when they ate operating in their pro- 
tected mode. 

Neither DESQview 386 nor Win- 
dows/386 want, use, or even expect to find 
any expanded memory in your system. In- 
stead, both programs emulate the EMS 
(expanded memory specification) them- 
selves, turning extended memory into ex- 
panded memory both for their own use and 
for the use of programs designed to take 
advantage of it. How the two programs al- 
locate the available memory resources is 
detailed in Figures I and 2. 

In Windows/386, the facilities for con- 
verting extended memory into expanded 
memory are built into the program itself 
and work automatically whenever you 
load it. Windows/386 will co-reside with 
other expanded memory systems (such as 
an Intel Above Board and its software driv- 
er), but if any such expanded memory is 
installed in your system when Win- 
dows/386 is loaded, the multitasking envi- 
ronment will completely ignore it. In prac- 
tical terms, this means that if you mn IVin- 
dows/386 part of the day and want to 
provide expanded memory to applications 
outside that environment, you can install 
and access EMS as you normally would. 
However, any separately controlled EMS 
memory will not be available to Win- 
dows/386. 


PC MAGAZINE ■ MAY3 0, 1989 
329 




PRODUCTIVITY 

■ PC LAB NOTES 



Microsoft Windows/386 Memory Map 


Logical memory Physical memory 


r 640K 

i 


EMS for 
application 




Per 

Instance 

memory 


Application 

2 


Appiication 

3 


Application 


120K 


60K 


Global 

(shared) 

memory 


1 


Resident portion of COMMAND.COM 
(approximately 60K — depends on 
operating system) 


COMMAND.COM 

Network buffer (approximately f6K) 
lV/ndoivs'386 


Drivers loaded through CONFIG.SYS 
(ANSI.SYS. MOUSE.SYS. CEMM.SYS) 


Resident operating system tiles 
(MSDOS.COM. MSBIO.COM) 


Screen 

buffers, 

etc. 


EMS for 2 


1024K 


OK 


Note: Actual memory 
areas need not be 
contiguous because 
of the 60366 memory 
mapping facilities. 


Figure 1 : In the Windows/386 memory scheme, physical memory that's shored by all virtual 
machines is called ‘ ‘global memory. ' ’ of which only about 60K is required from the host computer 
system. However, each virtual machine running under Windows/386 loses a corresponding 60K 
from the 640K addressing range available to the applications running within it. The balance of the 
RAM in the system is divided among virtual machines according to the parameters in the .PIF file 
associated with each machine. Of the memory assigned to a given machine, called ' per instance' ' 
memory by Microsoft, only a few kilobytes are used for system overhead. The rest is available for 
running applications. Windows/386 can dynamically allocate any part of memory for any 
purpose, so the memory used by the various virtual machines cannot be readily distinguished 


DESQview 386 presents a different sit- 
uation. The program is actually made up of 
two separate products: DESQview 2.2, 
which will run on nearly any system, and 
its extraordinary memory manager, 
QEMM-386, which taps the specific fea- 
tures of the 80386 mictrrprocessor to give 
DESQview mote memory to romp in. One 
of QEMM-386' s 'jchs is to create EMS 4.0 
memory for use by DESQview and by your 
applications. 

Unlike Windows/386, however, 
QEMM-386 does not get along with other 
expanded memory drivers, and trying to 
use QEMM-386 together with the software 
driver that accompanied your expanded 
memory board may cause your system to 
crash. If you need to mn 1-2-3 with large, 
expanded-memory-only spreadsheets, you 
can do so simply by mnning 1-2-3 under 
DESQview 386. 

Alternatively, you can switch the mem- 
ory on your EMS board to extended mem- 
ory and let QEMM-386 turn it into expand- 
ed memory. Because the QEMM-386 
driver will provide EMS support even 
when your multitasker isn’t lo^ed, a pro- 
gram like 1-2-3 will still be able to exploit 
EMS memory from DOS. 

When you add memory to your system 
for either Windowsl386 or DESQview. the 
best choice is always fast 32-bit RAM. In 
most cases, that means adding the propri- 
etary RAM expansion boards sold by the 
maker of your computer. 

Unfortunately, proprietary RAM mem- 
ory boards are usually the most expensive 
kind to add. That's not because the chips 
are 32 bits wide (actually, nearly all per- 
sonal computer memory is made from the 
same kind of 8-bit memory chips), but be- 
cause no clear standard has been estab- 
lished for 32-bit memory boards. Conse- 
quently the boards for Compaq, Tandy, 
IBM, AST, and other 386-based PCs ate 
not interchangeable. Low volume and a 
controlled market make for higher prices. 
Your long-term upgrade option is some- 
thing to keep in mind when choosing a 386 
PC brand. 

If you already have an EMS board, you 
can generally use it to enhance your system 
and give either DESQview 386 or Win- 
dows/386 more working room. What you 
must do, however, is set up the board to 
give you extended memory, not expanded 
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TTp The DESQview Memory Map 


11000h 

lOOOOh 

FOOOh 

EOOOh 

COOOh 

BOOOh 

AOOOh 


Other memory 
available for EMS 


DOS 

Program E 
seoK-saoK 


DOS extended 
Program D 
500K-15.360K 


’ Real Mode" portion of DOS extender 


DOS 

Program C 
560K-580K 


DOS 

Program B 
560K-580K 


Part of DV.EXE resides here 

o 

ROM BIOS (64K) 

EMS page frame (64K) 

o 

Part of DV.EXE resides here 
Network shell 

Extra DOS buffers 

EGA ROM BIOS (16K) 

o 

Mono/Color text memory or part 
of DV.EXE resides here 

o 

EGA VGA graphics area 

o 


Application program area 
DOS Program A 560K-580K 


DOS 70K-80K 



The DOS programs are actually loaded into physical 
memory located above 1 MB (1 .024K). The virtual 
machines are then mapped into the area below 640K 
when the program code is running. DOS can then 
see any of the areas. The DOS area is mapped from 
the same physical location into the same logical 
location In each virtual machine. DESOv/ew makes 
sure that DOS is not active in more than one program 
at a time, and that any information required to be 
specific to that program is saved and restored from 
the DESOviewdata areas. 

O The EGAA/GA graphics area is a 64K RAM 
window into 256K memory on the board. Graphics 
programs bank-switch "planes" into this area and 
then update the bits for a particular color. 

e This is the area for text display. Usually there is 
only one monitor. If so. then the 32K unused area is 
us^ to store part of DV.EXE. The XOV.COM 
program breaks up the DV.EXE file into pieces and 
puts them into these disjoint areas. 

O This area may have other ROMs and could be 
configured differently; this is just an example. The 
DOS buffers and network shell were placed here 
using QEMM-386's LOADHI feature. Other TSRs 
could be in this area as long as enough space is free. 
The DV.EXE part is placed into this area by 
SDV.COM; it is usually 40K to 60K in size. 

O The EMS page frame is for the use of programs 
that use expanded memory. In addition, about 32K of 
DV.EXE is stored here by XDV.COM. 

e This address range is the first 64K of extended 
merrK>ry. It Is accessed by turning off the A20 wrap in 
the computer's hardware. Thus a segment starting at 
FFFEh can access almost 64K of contiguous 
memory. This is a very touchy area, and only those 
extremely familiar with its restrictions should try to 
access it. 

O This is a program that may be huge in size, 
several megabytes if needed (such as Paradox 386 
or IBM's Interieaf). It is designed and linked with a 
DOS extender that supports the Quarterdeck/Phar 
Lap Virtual Control Program Interface (VCPI). It has a 
sm^l (about 150K) area that must be mapped below 
640K. The rest is actually above 1 .024K in a large, 
contiguous area. The DOS extended area controls 
moving in and out of real mode. Several such large 
programs may be loaded. 


Figure 2: As with other 80386 memory managers. DESQview maps each virtual machine, which may use physical memory in the extended addressing 
range, into the DOS 640K addressing range during the time'Slice that machine is executing. While the code used by each machine is loaded above 
DOS. DESQview keeps only one copy of DOS in memory so that physical memory is not wasted cm redundant copies cf the operating system. In the 
latest versions q/’DESQview, the operating code for the environment is executed in high memory, freeing up more of the 640K DOS range for use by 
applications. Extended memory can be used for application code as well as for expanded memory that can be shared among all virtual machines. 
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COMPARE & SAVE 

Lookup VX^ndows throughout 


General Features 

MulD-user with record arxJ file lock, 
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Merxi driven with 2 help references. 

Multi comparty and rep^ generates. 

Sample data files included. 
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Allows unapplied payments. 

Prints statements 
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Hardware Requirements 
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memory. Any memory on the board that 
you configure as expanded is likely to be 
wasted. The instmction manual provided 
with your EMS board will explain how to 
set the DIP switches (or its other configu- 
ration options) to yield nothing but extend- 
ed memory. 

Note that some EMS boards provide 
configurations that allow you to defeat 
some of the base memory of your system 
to take advantage of the greater bank- 
switching ability of EMS 4.0 memory. 
Don’t select this option if it is offered. Not 
only will such a strategy not help, it will 
actually steal memory from your applica- 
tions. Just configure your system for the 
maximum possible DOS memory. 

Because nearly all AT-style memory 
boards use a 16-bit bus interface, this add- 
in memory won't work as fast as the 32-bit 
base memory of your 80386-based sys- 
tem. Because these operating environ- 
ments start allocating memory with the 
conventional DOS memory area first and 
then take memory from the extended ad- 
dressing range, the first program or two 
you load will generally run fastest. Thus 
you should always load your most impor- 
tant application first if you're using a 16- 
bit memory board. 

In most cases, you won’t be able to use 
8-bit expanded memory boards that were 
designed to add EMS to PCs and XTs. 
Such boards usually don’t offer you the op- 
tion of using them in an extended memory 
configuration. Even if they did, however, 
you wouldn’t want to use them in a multi- 
tasking 386 operating environment. They 
would impose so many wait states that 
your system’s performance would be un- 
endurably slow. 

MOUSE PRIORITIES Curiously 
enough, the interrupt that you assign to 
your mouse when you set it up will affect 
how smoothly other programs will operate 
with DESQview 386 or Windows/386. If 
you have a bus mouse, you’re best off as- 
signing it to use interrupt 5 (which is set up 
via a jumper). A serial mouse is best run 
via interrupt 4, which is what you select 
when you assign the mouse to use COM I . 
(Although this scheme may seem to defy 
logic, COM2, which you will then use for 
your modem, has a higher priority than 
COMl because it uses interrupt 3.) These 


interrupts have lower priority than the oth- 
ers that are available, putting the mouse 
further down the line when demands are 
made on system resources. 

The reason for giving the mouse a low 
priority is that many mouse drivers have a 
tendency to lock system interrupts for inor- 
dinately long periods. This can cause prob- 
lems for devices that use interrupts with 
lesser priority. For instance, if your mouse 
has a higher priority than your serial port 


■ Both DESQview 386 
and Windowsl386 take 
away a lot of the attraction 
of TSRs. After all, if you 
can pop anything up 
instantly, why settle for 
tiny, limited applications? 

and you’re engaged in high-speed commu- 
nications. you may lose characters when 
the mouse locks the interrupts. Giving the 
mouse the lower priority will reduce such 
problems. 

TAMING TSRs Both DESQview 386 
and Windows/386 take away a lot of the at- 
traction of TSR programs. After all, if you 
can pop anything up instantly, why settle 
for tiny, limited applications? Still, people 
like to work with the utilities they’ve be- 
come familiar with, and habit might lead 
you to load your TSR programs as you al- 
ways have, before starting the multitask- 
ing environment. 

That’s not a good idea for a couple of 
reasons. For one thing, stfange conflicts 
are likely to crash your system at odd 
times. In addition, loading utilities before 
the new operating environment will reduce 
the memory available to each and every 
virtual machine the environment creates. 

Remember, even when running under a 
multitasking environment with more than 
1MB installed, your normal DOS pro- 
grams still see only the normal DOS envi- 


ronment, with its 640K addressing limit. 
Applications, active terminate-and-stay- 
tesident (TSR) programs, and device driv- 
ers must all share this limited address 
range. Instead of having 600K available to 
programs within a virtual machine, a 
heavy load of TSR utilities could cut the 
potential down to 300K or less — no matter 
how much memory you have physically 
installed in your system. 

The best technique, then, is to load each 
of your customary pop-up utilities into its 
own virtual machine and leave it popped 
up. Then simply use the facilities of the op- 
erating environment to switch to that virtu- 
al machine whenever you need the TSR. 
By taking advantage of the facilities made 
available by the multitasking environment 
in this way, you can squeeze a bit more 
useful space from the megabyte of real- 
mode addressing range, making more 
memory available for every virtual ma- 
chine that you run. 

The considerations that have been dis- 
cussed so far apply both to DESQview 386 
and to Windows/ 386. Now let’s turn to 
some specific advice for each of the two 
environments, beginning with the DESQ- 
view 386 program. 

OPTIMIZING QEMM QEMM-386 is a 
device driver, which means it must be 
loaded through your system’s CON- 
FIG.SYS file. When you’re through with 
the QEMM-386 modifications that I’ll ex- 
plain below, your CONHG.SYS file will 
probably look something like this: 

DEVICE'VDISir . SYS 

DEVICE-QEMM.SYS RAM ROM I*FB»«-E7rF 
DEVICE-LOXORI . SYS AHSI.SYS 
BUFFERS-2 
riLES-4B 

While it’s best to load disk drivers (such 
as those that give you extra hard-disk parti- 
tions) before QEMM, the line beginning 
DEVICE=QEMM .SYS should be near the 
top of the CONFIG.SYS file. The most 
important consideration in loading QEMM 
is that it should run before any programs 
that may use expanded memory, such as 
disk caches or print spoolers. Since 
QEMM creates the expanded memory that 
these programs will use, obviously it must 
be set up first. 

As shown above, you will want to in- 
clude the word RAM on the DEVICE 
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=QEMM . SYS line. This instruction causes 
QEMM-386 to map extended memory into 
all the available places above the normal 
DOS area in the real addressing range of 
your microprtxessor, making it available 
to DOS-ba^d real-mode programs. In ef- 
fect, this memory becomes available for 
loading device drivers and TSR programs 
outside of the DOS 640K memory area. 
(Such real-mode rrremory outside the nor- 
mal DOS area is often called high memory 
because it represents the high end of the 
real-mode addressing range.) 

Some computer systems have unused 
gaps in the real addressing range above the 
DOS 640K that even QEMM-386 can’t 
find by itself. By specifying these gaps on 
the DEVICE=QEMM . SYS line, in some 
systems you can recover 48K or mote of 
extra real-mode memory space that 
QEMM-386 would otherwise miss. 

For example, if you have a Compaq 
Deskpro 386 with an EGA video board, 
simply including the command I=E400- 
EFFF on the QEMM.SYS line will free up 
about 48K of space for RAM. If your 
Compaq 386 has a VGA board, using the 
command I=E600-EFFF will give you 
an extra 40K. 

With many system boards, you can re- 
instate the area that IBM reserves for its 
ROM-based Cassette BASIC language in- 
terpreter by including the instruction 
I=F000-F7FF shown above. Most non- 
IBM computers otherwise allow this ad- 
dress range to lie fallow. Even with a PS/2 
Model 70 or 80 you can recover this area if 
you don't ever plan to use interpreted BA- 
SIC. By making use of this option, you 
will add an extra 32K to high-memory 
space for drivers and TSR programs. 

To take advantage of such otherwise- 
wasted areas of real-mode memory, 
DESQview 386 includes two special load- 
er programs: LOADHI.SYS, which 
moves ordinary DOS device drivers into 
high memory; and LOADHI.COM, which 
does the same for TSRs. To use LOAD- 
HI.SYS, instead of loading device drivers 
directly through the CONFIG.SYS com- 
mand DEVICE=driver name, you in- 
stead specify 

DEVICE=LOADHI,SYS driver name 

This will put the driver into high memory, 
as illustrated in the CONFIG.SYS file 


above, with the ANSI. SYS terminal emu- 
lator. 

By using the LOADHI.SYS loader to 
move device drivers out of the normal 
DOS 640K addressing range, you’ll have 
more memory for executing programs in 
all the virtual machines you use under 
DESQview. You can use LOADHI.SYS 
repeatedly for as many drivers as you nor- 
mally load. 

Because most device drivers are small 


■ To move TSR programs 
into high memory, you 
simply add the command 
LOADHI before any line 
in your AUTOEXEC 
.BAT file that loads a 
TSR program. 


(except for some used by networks), 
you’re unlikely to run out of room for them 
above DOS. But you may discover that 
some of the device drivers that you nor- 
mally use won’t work when loaded into 
high memory. Unfortunately, the only 
way to find out what works and what won’t 
is by trial-and-error testing. Thus, you’ll 
want to convert your DEVICE= into DE- 
VICE=LOADHI . SYS entries one at a 
time, rebooting your system after each 
change. 

When setting up QEMM-386, you’ll 
also want to change the BUFFERS = line in 
your CONFIG.SYS file. As a memory 
manager, QEMM-386 sets up its own disk 
buffers, so you don’t have to waste memo- 
ry space on those created by DOS — even if 
the applications you intend to run recom- 
mend that you put a specific BUF- 
FERS=xx line in your CONFIG. SYS file. 
Make your CONFIG.SYS entiy BUFF- 
ERS=2 instead of some larger number. 

On the other hand, don’t skimp on the 
number that follows FILES = when updat- 
ing your CONFIG.SYS file. This number 
tells DOS how many file handles to have 


ready. This specification determines how 
nrany files DOS can juggle at the same 
time, and it costs very little memory to pro- 
vide for additional handles. You may even 
want to increase this number to allow you 
to have more files open at the same time; 
40 or 50 is probably about right. 

QEMM-386 gives you one further op- 
tion for your CONFIG.SYS file. Adding 
the word ROM on the DEVICE = 
QEMM.SYS line, as shown above, will 
cause QEMM-386 to copy the code in your 
machine’s BIOS routines from ROM into 
faster RAM memory, then map this fast 
RAM into the address range formerly used 
by the ROM. This technique, sometimes 
called shadowing ROM, is built into the 
hardware of many (but not all) 80386- 
based computers. QEMM-386 simply du- 
plicates the process in software. If your 
80386 computer already has a ROM shad- 
owing option built in, you should use that 
instead of the QEMM-386 option. If it 
does not, QEMM's ROM option will 
speed up the operation and display of near- 
ly everything that you do with your com- 
puter. Note that some machines allocate a 
full 384K for shadow ROM. In this case, 
disabling the built-in shadow ROM and 
using QEMM-386 will be beneficial be- 
cause QEMM-386 will use up much less 
than 384K. 

PROGRAMS IN HIGH MEMORY 

While device drivers are the province of 
your CONFIG.SYS file, loading TSR pro- 
grams into real memory beyond the 6WK 
DOS barrier requires a bit of tinkering with 
your AUTOE}ic. BAT file. For this pur- 
pose, DESQview 386 provides a program 
loader called LOADHI.COM. TTiis pro- 
gram works like the device loader LOAD- 
HI.SYS, but instead puts TSR programs 
into high memory. "To move TSR pro- 
grams into high memory, you simply add 
the command LOADHI before any line in 
your AUTOEXEC.BAT file that loads a 
TSR program. If, for example, you load 
SideKick from your DOS directory with 
the AUTOEXEC.BAT entry 
\D0S\SK 

you should change it to 
LOADHI \D0S\SK. 

LOADHI.COM will put as many pro- 
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The Only 
Keyboard That 
Guarantees Faster 
lyping Speed 
and Greater 


Productivity... 


Here's why: OmniKey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left— far easier to hit 
Control or Alt the way most people learned 
and hands down the most logical format. 

The ESC key is next to # I on the top row: 
CTRL is next to A with SHIFT and ALT keys 
stacked below— just where they belong. 

OmnlKey/l02's Clkk/lhctile touch has been 
hailed as superior even to the IBM key- 
board. It's crisp, tactile and much less noisy. 

Weighing in at about five pounds, the 
OmniKey/102 has a solid steel base and 
rubberized legs so it sits on your desk to 


ACTUAL SIZE 

20'/. X 7'/. 


stay. No sliding around as with other 
keyboards! 

And at $99.00 with a lOday money-back 
unconditional refund policy, you can't 
make a mistake when you order OmniKey. 
A three-year UNCONDITIONAL WAR- 
RANTY (anything breaks, we fix It Free) 
further secures your investment. 

Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems— clones and big 
name brands as well— and buy OmniKey. 

Phone Northgate now . we'll 
have your OmniKey on its way 
in just a few days 

OmniKey is compatible 
with: Most PC. XT. AT and 
386 IBM Compatibles 
including Compaq. AST. 
Everex and most Zenith 
Models IBM PS/2. Dell. 
AT&T 6300 require 
adapters at extra cost. 


UNQUESTIONABLY THE BEST 

YOU'VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 


.Ah others 

with most o 


contrf zenith 


Simply... 
the Finest! 
OMNIKEY/102 


NORTHGATE 
COMPUTER 
SYSTEMS, INC. 

13895 Industrial Park Blvd.. Suite 1 10 
Plymouth. Minnesota 55441 


Phone Tbll Free 1-800-526-2446 


"it (a compu^ system) woni accept a 
Nofth^e fteyttoard. I wont buy It. . 4 m 
a subj^ive MO point scale of mush 
to well-defined feedback, I would rate 
the Compaq keyboard as a 1. an IBM 
keyboard as an 8. and a NorthQate 
102 keyboard as a 10." 

bur t MW L. aiptr i Mii 

AndfmSf^toidtOuBookon 
Pnf$» m naf Comptawg 


"The feel c4 the OmraKey^OS ts as 
does as you're going to get to the 
IBM stSTKlard without having the real 
' OMwta ft ananwM 

^CompuCnp 

"Run. scramble, hustle, bustle, get 
yourseK onto the phone «vd order this 
keyboard Ooni settle for anything 
leas.. (Northgate's) new 017102 
keyboard ooes ev^hing nghi 1 
would not purchase any other 
keyboard ^’enod ' 


niiuiuaiiiss Wov. ises 


"...the OmniKey/102. .is the keyboard 

J ohwC.PwrMi 
PC Utgtzint. Ok. IX 19S8 


"Although most computers come 
equipp^ with some sort of keyboard, 
you should replace H immediately wHh 
Northgate's OmniKey/l02 It has tha 
best feel, touch and layout of any 
keyboard we know, period " 

— aeSf a Deiael Orette 
Vi* Robb naport p*b rses 


" 12 function keys on the left where 
Qod intended them revolutionery 
and much needed. Bettor than any 
replacemem keyboard, .duplicates the 
resportofveness end tactile feedback 
of the ongirrai IBM keyboerd . A viebte 
alternative to IBM's own model 
durable, well-designed, sensible ervd 
has |ust the nght M ^ 





HOURS: Mon.-Frl 8am-7pm. Sat. 9am-2pm CST 


Name 

Company 


Vn. Ship my OmnlKeyllOZ orderfsl I 
understand I may use R for lOdaysand 
if I wish, may return H tor Ml piquet 
cost refund I agree to pey tor fieifht 
both ways. 

Compatibtoty Nolea: ftequircs stan- 
dard 1-pin orcular c o nn ector as on 
most IBM standard eempulers and 
compatibles 

Northgate will accept COO and pur- 
chase orders from credit-worthy 
buyers for quamWes totainf S500.00 
or greater. For quantity prlw phone 
our corporate headquarters 612- 
513-0734. 

FAX orders to 6l2-59)-l6eS. 
’SHIPPING; Alow 9 days for order 
proceeatog before ddpment. There- 
after shipments can be. 

■ UPS Ground add $7.00 ee.: allow 
2-3 weeks for deilvcry 

■ Overnight AR add $21.00 ee 

■ Second Day Air add $12 .00 ea 

«.««• i^ujii il t n UttwW U •** 

Cn^yr^ I9M i I•e5 


Ship to (AddreM) 

City State Zip 

Phorte 

Computer Brarvd ft Type 


1 OTY 

ITEM 

SHIPPING 

TOTAL 1 


OmniKey/102 S9B.00 

$ 

S 


C/T 101 IM.OO 

t 

$ 


ATftT6300 S124.00 

$ 

$ 


PS/2 Models 
(add tor ea.) $2S.OO 

$ 

t 

’TOTAL OF ORDER | 


t 


Prepaid amount encloeed S 

Please charge to my; □ Visa □ MasterCard 

Card No EKmraa 

Signature of Cardholder 

iMy signature authonzes a charge to my account 
for the above merchandise prur to shipping to 
initiate processing of my order.) 


KSW 


I 
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grams into high memory as you speci- 
fy — until it runs out of high-memory 
space. If insufficient high memory is avail- 
able to load a TSR, LOADHl.COM will 
issue an error message and simply load the 
program into normal DOS memory with- 
out further ado. If the error message both- 
ers you, you can just eliminate that final 
annoying LOADHI entry. 

Of course, before LOADHI.COM (or 
LOADHI. SYS) will work, you’ll need to 
have the high memory available, so don’t 
forget to enter the RAM parameter on the 
DEVICE=QEMM.SYS line in your CON- 
FIG.SYS file. You’ll also need to be sure 
that LOADHI.COM is located in the 
logged directory (usually the root directo- 
ry) or in a directory specified by a previ- 
ously defined PATH statement so that 
DOS can find it. 

SELECT DRIVERS CAREFULLY 

When you use a mouse with DESQview 
and you have your choice of mouse drivers 
to use, always use the Microsoft mouse 
driver. This driver has built-in features that 
help DESQview handle your computer’s 
video system. Selecting this driver is espe- 
cially important if you have an EGA dis- 
play adapter board because some EGA 
registers cannot be read. Consequently 
DESQview can’t figure out whaf s in these 
registers to display images properly when 
shifting screens. The Microsoft mouse 
driver tracks such changes, however, so 
DESQview can indirectly determine the 
proper settings of the various EGA regis- 
ters. Microsoft Word particularly benefits 
from your using this driver. 

FINAL STEPS Once you have your sys- 
tem set up to take best advantage of DESQ- 
view, you must make sure that you run the 
right version of the program. On the distri- 
bution disk, two variants of DESQview ate 
included, DV.EXE and XDV.EXE. Tbe 
former loads DESQview into normal DOS 
memory; the latter puls most of the DESQ- 
view code into the 80386-based comput- 
er’s extended memory. Only a few 80386 
computers ate unable to use the XDV pro- 
gram, and by using the XDV version 
you’ll Ifee up an additional I40K of space 
for your DOS applications. You will be 
able to avoid confusion by copying only 
XDV.EXE to your hard disk and then re- 


naming it to DV.EXE. 

Microsoft recently announced a new 
driver, HIMEM.SYS, that allows Win- 
dowsl286, Version 2. 10, to take advantage 
of this same extended memory area. If you 
plan to tun Windowsl286 under DESQview 
386, make sure that Windows/286 is con- 
figured not to use HIMEM.SYS and the 
memory area. 

To configure DESQview 386 and 
match it to your installed software, in most 
cases you’ll want to use DESQview' % own 


■ Windows/386 does 
not allow you as much 
flexibility as DESQview. 
The philosophy is that 
most users want to be 
bothered by as few details 
as possible. 


automatic setup program. These proce- 
dures will search through all your disks 
and their directories for all the applications 
that DESQview knows how to work with 
and set up DESQview to match them. All 
of the programs that the installation proce- 
dure notes are fully compatible with 
DESQview and are generally set up opti- 
mally. With a few exceptions, you won’t 
want to tinker with these factory settings. 

After you’ve started using the program, 
however, you may want to do a little fine- 
tuning with DESQview’s Advanced Op- 
tions menu. For example, you can some- 
times get substantially better floppy disk 
performance by changing the preset value 
of 2 in the ‘ ‘IX)S Buffer for EMS’ ’ field to 
0. On most 80386-based systems (the only 
excepUons I’ve found involve some net- 
works or a SCSI hard disk drive), this 
change will give extra zip to floppy disk 
operations. The default DESQview setting 
buffers the data on its way to and from 
your floppy disk. While this guards against 
overwriting memory used in Direct Mem- 
ory Access (DMA) operations. I’ve found 


that QEMM-386 itself manages memory 
and prevents possible DMA conflicts quite 
adequately, so the buffets aren’t normally 
needed. Eliminating the buffets speeds up 
floppy-disk operations and will dso save 
you a couple of kilobytes of RAM. 

One default setting nearly everyone 
feels compelled to tinker with in the Ad- 
vanced Options menu is the entry for 
“Task Processing Time,’’ The settings 
here determine how many system clock 
ticks (each about 0.055 second long) are 
devoted in turn to tbe foreground and back- 
ground programs. Tbe DESQview defaults 
assign 9 ticks for foreground programs and 

3 for background. While that’s optimal for 
8088-based systems, 80386 computers 
generally mn mote smoothly if you assign 

4 ticks to foreground applications and 2 to 
those in the background. 

When you add new programs to DESQ- 
view’s repertoire by invoking its “Add a 
program” option, it’s especially important 
to include the full pathname and filename, 
including the .EXE or .COM extension. 
Otherwise, DESQview will load a copy of 
COMMAND.COM every time it runs the 
program. That steals about 4K from the 
memory available to the program within its 
virtual machine. Simply by being abso- 
lutely specific about the way you indicate 
your programs, you can save kilobytes in 
every virtual machine. 

SETTING UP WINDOWS/386 Unlike 
DESQview 386, customizing Win- 
dowsl386 requites little fiddling with your 
CONFIG.SYS file. One reason for this is 
that EMS simulation is built into Win- 
dows/386's code, so you don’t need to 
load a special device driver to get EMS 
memory. Another is that Windows! 386 
does not allow you to shoehorn drivers and 
TSR programs into high memory. 

Thus, you’ll normally want to leave 
your CONFIG.SYS file alone when mov- 
ing up to Windows! 386. The only excep- 
tion is if you normally use a disk caching 
program to improve the performance of 
your hard disk. Eliminating any aftermar- 
ket disk cache (or one that came with your 
computer) and substituting instead tbe 
SMARTDRIVE.SYS software included 
with Windows!386 will yield an important 
benefit. SMARTDRIVE was specifically 
designed to work cooperatively with Win- 
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Creating a .PIF File 


Program Parameters: Enter here any 
program options and switches and any files 

the application should normally load on start* Program Title: The Dialog Box 

up. Essentially, this is the command-line tail. entry to identify the program. 


KB Required (52): This amount of 
memory musf be free in your system 
for the application to load. 



Full Screen: Running graphics 
applications in full screen mode 
will substantially accelerate 
system performance. 


Kl 

G iackground 


Grull Z 

CselHiiw* 

Pr*v«At # Text 
NoAf ftTfxr 




Oraphtcs/Trit 


Initial Directory: Tells 
Windows/386 where an 
application's data files are 
located. 


KB Desired (52): If more than 
the minimum amount of RAM is 
free, this number of bytes will 
be given to the application. For 
optimum memory usage, keep it 
as small as possible consistent 
with use of the program. 


Exclusive: Exclusive applications 
prevent other programs from running 
in the background behind them, and 
also shut themselves down when 
switched to the background. 


Close Window on Exit: Choose 
this to eliminate open windows 
that display only a DOS prompt 
when you exit an application. 


Text: Choosing this for EGAA/GA 
programs will consume up to 
256K of physical memory (for 
each virtual machine). 


Figure 3: The PIFEDIT ulilin’ included with Windows/386 facilitates entering the information the program needs to know about each of the 
applications that are to be run under it, such as how much memory to allocate for the application . 


dowsi386 so that memory can be allocated 
dynamically. Windows/386 can thus auto- 
matically draw memory away from 
SMARTDRIVE and give it to your appli- 
cations as needed. Such sharing is not 
available with other disk caches. 

The Windows/386 installation proce- 
dure will automatically make the correct 
entry in your CONFIG.SYS file when you 
specify that you want to use SMART- 
DRIVE. Moreover, running SMART- 
DRIVE is not mandatory: Windows/386 
will function with other disk caches. 

When setting up Windows/386, one 
point to note is that some applications try 
to steal all the EMS memory available in 
your system. If you try mnning another 
EMS application after one of these memo- 
ry hogs, there won't be any EMS left for 
the new program ! This may be the cause of 


your problem if you encounter mysterious- 
ly disappearing EMS after you mn an ap- 
plication. You can avoid such difficulties 
by loading the offending program into 
Windows/386 last, 

OPTIMIZING WINDOWS386 By de- 
sign, Windows/386 does not allow you as 
much flexibility in customization as does 
DESQview. The philosophy underlying 
the program is that most users want to be 
bothered by as few details as possible. 
Consequently, Windows/386 doesn't al- 
low you to tinker with time-slicing or 
memory allocation. However, several 
tricks can still help you get more from Win- 
dows/386. 

For instance, if you want top perform- 
ance, avoid mnning a graphics applica- 
tions in the background or in a window. 


Windows/386 carmot directly access the 
memory used by EGA or VGA graphic 
images, so it must do some fancy footwork 
to shuffle the bytes between foreground 
and background applications every time 
the display changes. That eats up a lot of 
microprocessor time. When a graphic ap- 
plication rans full-screen, however, no 
shuffling is needed, and the whole system 
runs faster. 

Although Wirtdows/386 allows you to 
execute .COM and .EXE files directly, it's 
best to set up .PIF (Program Irrformation 
File) files for the applications that you mn 
most often. The best way to set up these 
files is with the PIFEDIT program sup- 
plied with 386, as shown in Figure 3. If it 
lacks a .PIF file, Windows/ 386 assigns a 
full 640K to each virtual machine that you 
set up. That can waste a lot of memory if 
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Not just another power trip. 

The IBM PS/2 Model 70 386 with Micro Channel. 

A desktop system with 386 power, loaded with memory, racing through complex applications at 
up to 25 MHz, is where the Personal System/2* Model 70 386 begins. 

What it offers you beyond its sheer power, is where it begins to make a difference. 

The Model 70 386 features Micro Channel,' a 32-bit 
bus created to take full advantage of 386 technology. 

Micro Channel is designed for multitasking and multiprocessing. 
It allows the PS/2* to operate several intelligent processors and 
subsystems simultaneously. So you can do several jobs at once and 
still get truly balanced performance. 

With the Model 70 386, complex spreadsheets go faster 
than ever. So do sophisticated graphics. Even networking is no 
sweat. And Micro Channel ensures a platform for future applica- 
tions, such as imaging and advanced communications. 

By combining Very Large-Scale Integration, advanced 
Surface Mount Technology and built-in features, PS/2s deliver state-of-the-art reliability and design 
sophistication. The Model 70 386 runs most current DOS applications and is ideal for the new 
OS/2" applications. 

Here, then, is a system that recognizes your need for power today, and helps protect your 
investment for years into the future. All at a price you’d expect to pay for 386 machines with “yesterday’s” 
bus architecture. 

For a demonstration of the PS/2 Model 70 386, see your nearest IBM Authorized Dealer or IBM 
marketing n-presentative. Call 1 800 IBM-2468, ext. 110 for a dealer near vou. 

It'll lx* well worth the trip. 
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your application doesn't need that much 
RAM. The .PIF file lets you set up the 
amount of memory Windows/386 will al- 
locate to the program. 

The display mode you choose for your 
applications in their .PIF files can also 
have a dramatic effect on memory usage. 
Specifically, if you indicate that you want 
to make graphic screen exchanges and 
you’re using an EGA or VGA display, 
Windows/386 will reserve a full 256K of 
RAM as a display buffer in the virtual ma- 
chine associated with that application. 
That’s a huge waste if you’re only going to 
use the text mode of an application; for in- 
stance, if you never use the graphics por- 
tion of Lotus 1-2-3. By choosing text-only 
for screen exchanges, you’ll save nearly 
all of that RAM for use by other applica- 
tions. 

At least to a limited extent, .PIF files 
also let you modify the way Windows/386 
divides its time among applications. Nor- 
mally, Windows/386 allocates two-thirds 
of its time to the foreground applications 
and one-third to all the applications execut- 
ing in the background. If you assign a pro- 
gram the exclusive attribute in its .PIF file, 
that application will take all your system’s 
time and shut down background applica- 
tions while it’s in the foreground window. 
And when it is shifted to a background 
window, the exclusive application will 
stop executing. 

There are other options you may want 
to set to your personal specifications that 
are controlled by the WIN. INI configura- 
tion file. This file is normally stored in the 
same directory as Windows/ 386. You can 
edit WIN . INI with any text editor that cre- 
ates ASCII files, including the program’s 
own Notebook editor. 

Settings in WIN . INI determine to some 
extent how Windows/386 deals with ex- 
panded memory. Normally, Windows/386 
luns in EMS memory and. by default, re- 
serves a block of 640K for its own use. 
You can alter both of these aiiangements 
to yield more memory for DOS applica- 
tions. 

If you don’t plan on running any specif- 
ic Windows/386 applications and o ant to 
use the enviromnent simply to switch be- 
tween your DOS programs, you can trim 
the memory assigned to Windows/386 
down to 384K (or so) with the window- 
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memsize option in WIN. INI. It’s listed un- 
der the subheading [win386]. 

To prevent Windows/386 from using 
EMS memory , just start the program using 
its undocumented command-line option 
/N. The option follows the W1N386 com- 
mand and precedes the name of any appli- 
cation that you want to start running under 

■ Normally 

runs in EMS memory and 
reserves a block of 640K 
for its own use. You can 
alter these arrangements 
to yield more memory for 
DOS applications. 

Windows/386. For example, to start Win- 
dows/386 outside EMS and tunning the 
Ami word processor, your command line 
would be 

WIN386 /N AMI 

The /N option is also handy when you 
are troubleshooting Windows/386. If your 
system locks up the first time you try to 
load the program — particularly when you 
have a network adapter in your compu- 
ter — try loading Windows/386 with the /N 
option. If it then works, you’ve discovered 
a conflict between the EMS drivers inside 
Windows/386 and other software in your 
system. Not only have you identified the 
problem, but also you can use Win- 
dows/386 in this mode until you get a fix. 
(Some network suppliers have bug-fixes 
that correct such problems. Check with 
your vendor or with the technical support 
people for your network.) 

In setting up your WIN.lNl file, you 
should be aware that some peripherals use 
memory areas that you don’t know about 
and that Windows/386 may not discover 
for itself IBM Token-Ring adapters and 
the 8514/A display adapter, for example, 
have such reserved memory areas. If you 
have either of these devices in your sys- 


tem, you can prevent conflicts — which 
might confuse displays or crash your sys- 
tem — simply by including the line 
emmexclude=B0000-B4FFF 

in the lwin386] section of WIN. INI. 

Another modification you might want 
to make if your computer is connected to a 
network is to defeat the print spooler built 
into Windows/386. The setting of the 
spooler is stored in WIN.lNl under the 
heading [386] and is On by default. The 
only time this choice is not desirable is 
when your network has its own print 
spooler. You don’t normally need more 
than one spooler in a system, so just 
change this option to Off. 

Another option in WIN.lNl allows you 
to print anything you want to a file instead 
of to your printer. For instance, you may 
need a PostScript file to send to a type sup- 
plier or to use with one of the new Post- 
Script interpreters that work with non- 
PostScript printers. To give yourself this 
option, simply include a filename with the 
extension .PRN followed by an equals 
sign, under the [ports] heading of WIN 
.INI. That filename will thereafter appear 
as one of the printer choices shown in the 
Windows/386 Connections dialog box. 

WIN.lNl also allows you to specify a 
default set of applications to load each time 
you Stan Windows/386. To have Win- 
dows/386 come up with an application 
running in its foreground window, specify 
either the name of the program or the name 
of its .PIF file after the run= option under 
the [386] heading in WIN.lNl. Using the 
load= option, you can specify as many 
programs as you like (or will fit into the 
memory of your system) to load into the 
background of Windows/386. Although 
neither run= nor load= lets you specify 
any command-line options (such as files to 
immediately load for editing when the 
window opens), you can indicate these in 
the PIF file assigned to each program. 

The Windows/386 environment pro- 
vides you with a “panic button" to press 
when an application crashes. Hit Alt- 
Spacebar, and you’ll get the system menu. 
Choose the bottom selection. Settings, and 
you’ll get another dialog box, where you’ll 
find a special option labeled “terminate.” 
Choosing that will close the ill-behaving 
active window and, in most cases, will re- 
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trieve your machine-gone-awry. After in- 
voking the terminate option, you’ll still 
have to pick up the pieces of the broken 
window (CHKDSK /F will collect any or- 
phan clusters that may be left scattered 
across your disk), but you probably won’t 
have to reboot your computer and lose 
your other ongoing work. 

If you plan on using your mouse only 
with the Windowsl386 menu control sys- 
tem or with applications written for it, you 
don’t have to load your mouse driver at all. 
Support for most mice is built into Win- 
dows/386. You merely need to specify the 
type of mouse that you have during the 
Windows/386 setup procedure. 

On the other hand, if you plan on using 
a mouse with standard DOS applica- 
tions — like Microsoft Word or a non-W/n- 
dows/386 drawing or CAD pro- 
gram — you’ll still have to load your mouse 
driver when you use Windowsl386. Note, 
however, that if only one or two of the 
many applications that you want to run use 
a mouse, you should load the mouse driver 
within the virtual machine of the program 
that requires mouse support. That way the 
mouse driver won’t steal memory space 
from applications that can’t use it. 

This strategy applies only when your 
mouse driver is available in both .SYS and 
.COM file forms, as is Microsoft’s own 
mouse driver. If your mouse driver is 
available only in .SYS form, you’ll have to 
load it through your system’s CON- 
FIG.SYS file, in which case it will be 
available to all applications that run on 
your computer. 

WHEN TO USE BOTH The array of 
choices for using these two 386 environ- 
ments can be bewildering. While they 
open up many new possibilities, you’ll 
find there are limits to this new power. 

For instance, you might want to multi- 
task Windows-specific applications and in- 
stall drivers in high memory. If you install 
QEMM-386 to use its RAM facility, how- 
ever, Windows/386 won’t run, since only 
one DOS program can manage protected- 
mode programs. The solution in this case 
may be to ran Windows/286 (the non-386 
version) sessions under DESQview 386. 
You won’t be able to use the Windows/386 
clipboard to transfer data between applica- 
tions this way, but you’ll enjoy plenty of 


memoty for each individual Windows/386 
application. If you ran multiple Windows- 
specific applications under Windows/386, 
however, the system starts swapping code 
to disk when the 640K limit is reached. 


Use the above as guidelines, but don’t 
get frustrated when you find incompatible 
programs. If you’re eager to multitask 
without OS/2, you’ll have to experi- 
ment. [jS 


RECOOPERATE AND ENHANCE 
YOUR XT INVESTMENT 


0 


TURN IT INTO A 286 PC 


TRANSPLANT 


48 HOURS 


0 


FREE EVALUATION 
EXPERT CONVERSION 
BURN-IN TESTING 


Don't sink thousands of dollars into a new 286 PC when SEFCO's Technical 
Experts will evaluate, and upgrade your XT to a powerful 60266 computer for 
a fraction of the cost. We can do for you what we’ve done for many satisfied 
FORTUNE 500 companies. 


TODAY’S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 

• KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 

• TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY'S MOST 
ADVANCED HARDWARE. 

• 100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2. UNIX. AND 
WINDOWS 286. 

• BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 
PRODUCTIVITY. 

• TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 



SUCCESS BY DESIGN 


RISK FREE PURCHASE 

• 100% MONEY BACK GUARANTEE 

• FREE EVALUATION AND ESTIMATE 

• 1 YEAR WARANTEE PARTS AND LABOR 

• FORTUNE 500 REFERENCES 

• FRIENDLY CUSTOMER SUPPORT TEAM 


CALL US TODAY FOR MORE DETAILS 

1 -(800)777-1 288 


INCA. 


(818)888-8880 
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Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered. . . 

'RikeYourPick.... 


look AtMYou Get! 

Features Unmatched Anywhere... 


286/16HHZ/2HBRAH 
«28e/20MHz/lIIIBRAM 
^miWSBzIl MBRAM 

A REAL 32-bit 386-N<jr AN SX! 


• One or two Mbyte of RAM 

• 65Mbyte 28MS hard drive 

• One 1.2Mbyte and 1.44Mbyte 
floppy drive 

• IWo serial, one parallel port 

• Full-size desktop case 

• Famed OmniKey/102 keyboard 
(pick of the pros) 

• 14* MonoGraphics flat screen 
amber or white monitor 

• Performance-enhancing software 

• MS-DOS 4.01/GWBasic(fuU 
manuals) 





One-year warranty with our 
unique overnight parts replace- 
ment policy* (freight paid by 
Northgate) 




Same Price • Same Configuration 

COMPLETE SYSTEMS 
with 68MB 28MS Drii’e. 


2699 

Price os o/ Afarch 15. 1989 


J4'' Graphics Monitor. 
OmniKey and MS-DOS 4.01 


NATIONWIDE INDEPENDENT 
COMPUTER SERVICE 
is now Included at no extra cost 
to the owner— with every 
NORTHGATE COMPUTER SYSTEM 


Sorbus^ 

A B*ll Atlantic ^ Company 


NORTHGATE 
PROUDLY ANNOUNCES 


For the second conoecntive 
year, the readers of Computer 
Shopper, the world s largest 
computer magazine, voted 
Northgate Computers "Best Buy* 
of all products advertised in the 
magazine and "Best Buy" for its 
80386 computer system. 


IfEWl Northgate “Big N" 
Revolving Credit Card. 

No money down • 3 years + to pay 

• Low monthly payments 

• Unlimited funds available! 

Works Just like your VISA or 
MasterCard. Or... 


Lease it with Northgate... 

Northgate has a flexible lease 
plan suited to your needs. 
With up to five years terms, if 
cash conservation is your 
concern, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW... 


286/160 

286/20 

386/16 


Your Choice 



The decision is up to YOU,., 

• Superb 80286/16MHz with 2MB of RAM 

• Blazing Fast New 286/20 System 

• True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 


NORTHGATE’S 286/20 handles 
even large databases faster thtm 
other systems Infoivorld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 
Doesn't waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it’s hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-blt SX systems to true 32-blt 
386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one Is best for you? Either 
way you'll get Northgate's industry- 
leading performance, quality. 


workmanship and warranty. As 
with all Northgate systems, 
these three feature 800.000 Bytes 
Per Second throughput— up to 
three times faster than Dell. 

IBM. Compaq. 

All systems give you 1MB RAM 
expandable to 16MB; Microscience's 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes— BOTH 
1.2 and 1.44 floppy drives; our 
exclusive OmnlKey/102 keyboard; 
high resolution 14" flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS... Northgate makes 
available a wide range of options. 
We’ll build your Normgate Your 
Way and you will be amazed at our 
"No Baloney" pricing. 


If One of These Is Not For You... Ask about Northgate's 286/12 that 
was awarded PC Magazine's “Editor’s Choice” (1/31/89). Or Northgate’s 
386/20, top of the linel 


♦ATMSTf 

Arefiroppi,^ 

yon see this 


^'^nowforcum 


^prices 


Hard drive options available from 
40 MB SCSI for $300.00 to 640 MB 
ESDI at $3,800.00. Prices include 
drive and ESDI. SCSI or RLL con* 
troUer. Video options range from 
14** VGA mono for $395 to 16” VGA 
color for $1149, including video 
card. Call Northgate now for com- 
plete details. 


Phone Now. . .Let Northgate begin 
building your computers . . .Tbday! 

800 ' 548>1993 

HOURS: Monday through Friday 7 a.m. - 8 p.m. CST 
NEW EXTENDED SATURDAY HOURS: 8 a.m. - 4 pm. CST 
Canadian Tbll Free Order Hotline: 800-338-8383 



TERMS: VISA. MC, Credit Card. Pre-ftiyment (allow 2 weeks for personal checks to clear). Wire Transfer, 
and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are F.QB. 
Minneapolis, MN. 

For corporate, government and institutional sales in Ifexas, Louisiana and Oklahoma, call (512) 343-7591. 

PHeeuund ip e t 'S ku Sonuib^tcticchunsgwiUuwmotlcg. Wordi^iereuerwihtntfim>»ub»a»ulccqnpooeni»ofequ«lorp»«ttTqutUtyarptTfeffnkncg 
AO Items mbfect (o mUlsMtU) 



A/o/m/a4r£ 
COMPUTER 
SYSTEMS, /A/C 


13895 Industrial IhrkBjvd.. Suite 110. 
Plymouth. MN 55441 
F>iom Fbreign Countries calL 
Ctxporalc Headquarter (612) 55301 11 • FAX (613| 553- 1695 




It Will Forever Change 
The Way You View 
Your Existing 
Software And Bata! 



Here’S What The 
Critics Are Saying 
About ViewLink... 

“The most significant new 
product of the late DOS era ... a 
visionary .solution - a beacon of 
gtxxl sen.se and productivity." 

Jeff Angus, INFOWORLD 

-Feb. C'89 

“In a computer market that's 
overflowing with “me-t(X3” 
products, ViewLink is 
potentially one of the most 
important products to appear in 
the past year.” 

BYTEWEEK -Jan. 30, '89 

“ViewLink provides a welcome new way of managing 
applications.” 

Jimmy Guterman, PC WEEK -Jan. 30, '89 

“What a great idea... ViewLink is an idea that's long 
overdue Tor any DOS computer.” 

Don Crabb, CHICAGO-SUN TlMES-fch. 19, '89 

“ViewLink performs the type of .service u.sers should 
expect of their operating system...” 

Jeffrey Tarter, SOFT' LETTER 



Now that you've heard what 
the critics are saying about 
ViewLink ... imagine how much 
more efficiently you could work 
if all of your files were organ- 
ized according to the way you 
use them. And not limited by 
their DOS directory or subdirec- 
tory structures. 

"Think of how much quicker 
you could get things done if 
you could load both the file 
you want to work with and its 
program at the .same time — 
with a single keystroke. 

Visualize how much more 
effective you could be if you 
could search an entire hard disk for related file.s — and 
group them together automatically. 

That's the powerful idea behind ViewLink. A new 
easy-to-u.se method in connecting you with your soft- 
ware and data. It works with over 50 of today's most 
popular software applications. And it's only $149.95. 

From Traveling .Software, the people who brought you 
LapLink and DeskLink. 

Available at your local computer store today. 

For more information about ViewLink, call 1-800-343- 
8080 or in Washington state 206-483-8088. 


Travelin 



oftware 


18702 North Creek Parkway • Bothell, WA 98011 
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Printer control: 

THE EASY WAY 



This easier, more flexible upgrade of our popular SETUP utility lets you tell your printer 
exactly how to print a file — and you never have to leave your application. 


P rinting & Lotus 1-2-3 spreadsheet 
sideways with compressed type 
once took a special software pro- 
gram for a dot matrix printer. Now a laser 
printer can do it by itself — provided you 
can find a way to transmit an escape se- 
quence such as 

<ESC>"Sllo2e5.647c66F"<ESC>"iik2S" 

before sending the file to the printer. 

In the June 24, 1986, issue of PC Mag- 
azine, SETUP.COM gave users of the 
popular Epson RX/FX series dot matrix 
printers a way to invoke many of its cryptic 
control codes from within an application. 
However, modifying SETUP to send other 
escape sequences required some familiar- 
ity with either a macro assembler or with 
DEBUG.COM. 

SETUP2 is a highly customizable ver- 
sion of SETUP that reflects the need to 
keep up with advaiKing hardware and to 
grow as your printing needs become more 
sophisticated. It lets you create your own 
printer menus and control code sequences 
with ease, using only a standard ASCII 
text editor or word processor. Just as easi- 
ly, you can modify those menus when you 
change printers or decide to squeeze more 
out of your old one. While the original 
SETUP was limited to one printer menu 
with ten configuration options, SETUP2 
permits as many as memory will hold. 
Should you need to send a one-time escape 
sequence you didn’t build into your default 
printer menu, SETUP2 lets you key in text 
and control codes on-screen and output 
them directly to your printer. 

As always, the easiest way to get a copy 


of SETUP.COM is to download it directly 
from PC MagNet, as explained in the ac- 
companying sidebar “SETUP2 by Mo- 
dem.” The alternative is to create the 
.COM file either ftom the SETUP2.ASM 
source code or from SETUP2.BAS, both 
of which are listed here and are also avail- 
able via PC MagNet. SETUP2.BAS will 
automatically create SETUP2.COM when 
you run it once in BASIC. To create SET- 
UP2.COM from its source code, you must 
use a macro assembler (IBM or Microsoft, 
Version 2 or later) and the commands: 

MASM SETUP2; 

LINK SETUP2; 

EXE2BIN SETUP2 SETUP2.COM 
Then delete the .OBJ and .EXE files that 
were created en route. 

USING SETUP! Like its progenitor, the 
SETUP2 program is a RAM-resident utili- 
ty that sits quietly in the background and 
waits for you to press the keys that pop it 


■ SETUP2 lets you create 
your own printer menus 
and control code 
sequences with ease, 
using only a standard 
ASen text editor. 


up. Its complete syntax is 
SETUP2 [d; ] [path] [filename] | 

[ /C codes ] I [ /U ] 

where filename is the name of a Printer 
Make File (I’ll simply call this a PMF file 
hereafter) that contains your printer menu 
and control codes, as discussed below. 
Once it is loaded — normally through your 
AUTOEXEC.BAT file — you can unin- 
stall SETUP from memory by invoking it 
with the /U option, provided no subse- 
quently loaded TSRs stand in the way. If 
you simply want to send a string of text or 
control codes from the command line 
without making SETUP2 RAM-resident, 
the /C codes option will let you do so. This 
feature is particularly useful when using 
SETUP2 in batch files. 

You can also use the /C option simply 
to take SETUP2 for a quick test drive. At 
the DOS command prompt enter the first 
line below if you have an Epson-compati- 
ble dot matrix printer, or enter the second 
line if you have a Hewlett-Packard Laser- 
Jet or compatible: 

SETUP2 /C 15, "Printer Test", 13, 10 
SETUP2 /C 27, "ilc2S", "Printer Test", 
13,10,27,"4l0H" 

Your printer should print the text “Printer 
Test” in compressed type. The /C com- 
mand line switch instructs SETUP2 to 
transmit the codes and text that follow to 
the printer after converting any numbers 
typed outside quotation marks into their bi- 
nary equivalents. In the sample line above, 
the printer is first set to compressed mode, 
then text and a terminating carriage re- 
tum/hne feed pair are transmitted. (In the 
case of the LaserJet, a page eject command 
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E r Defining Printer Menus and Control 
? Code Sequences with PMF Files 



The menu window title — the 
first line in the PMF file. 


The menu text and corresponding 
control code sequences are processed 
and assigned to a function key in the 
menu window according to their order in 
the PMF file. 


Any number of menu lines, and therefore 
page numbers, may be used as long as 
the PMF file is less than 64K. (Note that 
the control codes are not displayed.) 

Page 3 
Page 2 
Page 1 


Figure 1 : This illustrates the general forrrmt of a SETUP! Printer Make File (PMF). The first ten lines of the PMF file will appear on page I , the 
second ten on page!, and so on, until every line contained in the PMF file is displayed within the menu window. Note that the menu text and control 
code fields on a given line must be separated by a semicolon ( see Figure B in the sidebar ‘ ‘Customizing SETUP! for Epson Dot Matrix Printers and 
HP LaserJets' 'fin addition , comment lines may be inserted anywhere in the file for documentation purposes. Such lines are identified by entering a 
pound sign {#)in column / . Everything on a line after the pound sign is ignored by SETUP!' s processing routines. 


is also sent.) If your printer is off-line, 
powered off, or otherwise not ready to re- 
ceive data, SETUP2 will respond with the 
message “Printer not ready. ’ ’ 

SETTJP2 interprets either double or sin- 
gle quotes to mean that the text they en- 
close is to be treated literally. Numeric en- 
tries may be separated by commas, spaces, 
or tabs and are not case-sensitive. Num- 
bers are normally entered in decimal, but 
they may alternatively be entered in hexa- 
decimal format by preceding them with an 
X or Ox (the C-language style). The Epson 
control code sequence shown above, for 
example, could have been entered as either 
of the following lines: 

SETUP2 /C 0X0F, "Printer Teat" , 0x0D, 0X0A 

SETUP2 /C xf 'Printer Test' xd xa 

If you make a mistake typing a code string, 
SETUP2 will notify you with the error 


message “Invalid code string.” 

When you run SETUP2 without the /C 
option, it becomes RAM-resident. The de- 
fault hotkey is the Ctrl-Right Shift key 
combination, which pops up SETUP2’s 
printer menu window. Pressing the Esc 
key closes the window and returns you to 
the program you temporarily interrupted. 

If SETUre is installed without provid- 
ing it with a PMF filename, Ctrl-Right 
Shift will bring up an empty window, of 
course, but even from this you can see how 
the menu will work. At the top of the win- 
dow is a blank line that will hold the name 
of your printer (or any other text you’d like 
to enter there, such as your name) once 
you’ve configured the program. Below it 
are ten blank lines with function-key labels 
FI through FIO on the left. Below that is a 
highlighted input bar. 

If you now press the Slash key (/), a 


cursor will appear in the input bar. Here 
you can enter text and control codes to 
send output directly to the printer just as 
you did previously from the command 
line, using the /C option. You can enter up 
to 100 characters in the input bar. As you 
do, the text will scroll to the left. The Enter 
key ends text input and transmits the 
codes; the Esc key aborts the input process 
without sending anything to the printer. 
Again, if the codes you type contain er- 
rors, SETUP2 will beep, display the mes- 
sage “Error: Invalid entry” on the line be- 
neath the input bar, and give you a chance 
to go back and edit the entry. If the codes 
are valid but the printer isn’t ready, SET- 
UP2 responds in a similar manner with the 
message “Error: Printer not ready.” And 
if the transmission succeeds, the cursor 
will disappear and you’ll be placed back in 
the menu area. 
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CUSTOMIZED MENUS The PMF file 
is the mechanism SETUP2 uses for custom 
configuration of its menus and control 
codes. Figure 1 shows the structure of the 
PMF file format graphically; “Customiz- 
ing SETUP2 for Epson Dot Matrix Print- 
ers and HP LaserJets” provides sample 
PMF listings for Epson-standard dot ma- 
trix printers and for HP LaserJets. 


A PMF file is nothing more than an AS- 
CII listing of the menus you want to see 
when you pop up the window, together 
with the control codes that correspond to 
them. PMF files can be created with any 
ASCII program editor or text editor or any 
word processor that will save files in ge- 
neric ASCII format. In the absence of any- 
thing better, EDLIN will suffice. Better 


yet, try TED, the tiny text editor published 
in this column in the November 15, 1988, 
issue. If you use WordPerfect as an editor, 
on the other hand, don’t save a PMF file as 
you would a normal word processing file. 
Instead, use the Text In/Out menu (ac- 
cessed with Ctrl-F5) to write it out as a 
DOS text file. 

The first line in a PMF file will appear 


CUSTOMIZING SETUP2 FOR EPSON DOT MATRIX 
PRINTERS AND HP LASERJETS 


A simple ASCn text editor is all it 
takes to configure SETUP2. Two 
sample PMF files — one for Epson RX 
and FX series dot matrix printers, the 
other for HP LaserJet printers — are given 
in Figures A and B to start you off. 

Note the use of comment lines to en- 
hance readability and to separate pages of 
menu text. The text of each menu line 
ends with a semicolon. For ai^)earance 
sake, the ccmtrol codes that follow are 
left-aligned with tabs and spaces. SET- 
UP2 ignores the space between semico- 
lons and the start of the control codes. 

The first sample PMF file provides 
two full pages of menus for printers with 


^pson-compatible command sets. If you 
have an FX model rather than an RX, 
you might want to add an NLQ/draft op- 
tion to switch easily from draft mode to 
near-letter-quality nnode and back. Most 
of the entries in this file will woric widi 
Epson MX series and IBM dot matrix 
printers as well. 

The second PMF file is designed for 
Hewlett-Packard LaserJet printers and 
compatibles. As this example illustrates, 
you don’t have to make die number of 
menu entries an exact multiple of 10; 
SETUP2 simply pads unused lines on the 
final page with blanks. 

The control code combinations shown 


hoe represent only a few of the many 
possibilities provided by HP’s Printer 
Command Language. The Spreadsheet 
menu selection on the second page illus- 
trates how a number of unrelated codes 
can be combined for a single purpose; in 
this case, to prepare a LaserJet to print 
spreadsheet data in compressed land- 
scqie finmat. The remaining menu en- 
tries on the second page control typeface 
selection. If desired, you could combine 
control codes for typeface, stroke 
weight, pitch, spacing, and other ele- 
ments that factor into font selection to 
build a series of complete font selection 
menus . — Jeff Prosise 



f Epson RX/FX-80 Printer Make File 

f Copyright (c) 1989 Ziff Communications Co. 

EPSON RX/FX-80 PRINTER 


compressed Mode On; 

15 

Compressed Mode Off; 

18 

Expanded Mode On; 

27, "Wl" 

Expanded Mode Off; 

27, "W0" 

Emphasized Mode On; 

27, "E" 

Emphasized Mode Off; 

27, "F" 

Double-Strike On; 

27, "G" 

Double-Strike Off; 

27, "H" 

Miniature Mode On; 

15,27,83,0,27,65,6 

Miniature Mode Off; 

18,27,84,27,50 

Elite Mode on; 

27, "M" 

Elite Mode off; 

27, "P" 

skip Perforation On; 

27,78,8 

Skip Perforation Off; 

27,79 

1/8" Line Spacing; 

27, "0" 

7/72" Line Spacing; 

27, "1" 

1/6" Line Spacing; 

27, "2" 

Line Feed; 

10 

Form Feed; 

12 

Reset Printer; 

27, "0" 



f HP LaserJet Printer Make File 

# Copyright (c) 

1989 Ziff Communications Co. 

HEWLETT-PACKARD 

LASERJET 

Portrait Mode; 

27, "S10O" 

Landscape Mode; 

27,"illO" 

10 Pitch; 27 

, "Sk0S" 

12 Pitch; 

27, "Sk4S" 

16.66 Pitch; 

27, "Sk2S" 

Light; 

27, " (S-3B" 

Medium; 

27, " (S0B" 

Bold; 

27, " (s3B" 

Form Feed; 

12 

Reset Printer; 

27, "E" 

Line Printer; 

27, " (80T" 

Pica; 

27, " (slT" 

Elite; 

27, " (s2T" 

Courier; 

27, " (s3T" 

Helvetica; 

27, " (s4T" 

Times Roman; 

27,"(s5T" 

Gothic; 

27, " (s6T" 

Spreadsheet; 

27,"&llo2e5.647c66F",27,"&k2S" 


Figure A: The menu entries and codes shown above give the most- Figure B: Your LaserJet has a more cortrplete list of the codes provided 

frequently needed control sequences for Epson dot matrix printers. by Hewlett-PackareFs Programming Control Language. 
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“We need Accounting Software 
we’ll never outgrow.” 


Copynght0(] material 


“You need Macola. Here’s why.” 


Choosing the right accounting software 
can be a complicated process. And 
due to the time and money invested, 
this decision should be made only 
once — regardless of how much your 
business grows. 

There are plenty of reasons why you’ll 
never outgrow Macola Accounting 
Software Here’s just five 


I |T j Reason 1; netdble and 
IJH Powefful. In the words of 
pDO PC Magazine, Macola Account- 
ing Software “is at the top 
of its ciass ... a flexibie, powerful 
system that is well suited to many 
different businesses!’ 


Reason 2: Fourteen Int^rated 
Packages. It’s modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 

Accounting Geneiai Ledger — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 

Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 


Manufacturing Bill of Material 
Processor — Material Requirements 
Planning — Master Scheduling — 

Shop Floor Control — Job Costing 
— Standard Product Routing 

That’s not all. There’s a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best 
multi-user LAN 
compatibility. No 

other software can match 
Macola's 15 years of maturity in mini 
and micro Local Area Network (LAN) 
environments. Today, Macola is the 
most advanced accounting software for 
LANs. That’s why Macoia earned LAN 
Magazine’s “Product of the Year" honor 
... for the second year in a row. 

Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the ^y high-end accounting 
software written in Micro Focus 
COBOL ... for maximum speed and 
data integrity. Source code is available 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 5: Comprehensive 
Support. Toli-fiFK 800-line support 
is available from Macola. Or, utilize 
Macola’s nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five reasons why you'll 
never outgrow Macola Accounting 
Software For more reasons, more 
detailed information, “live” demon- 
stration packages and an authorized 
reseller in your area, call today: 


1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 

CIRCLE 263 ON READER SERVICE CARD 



SOFTWARE 
333 E. Center St. 

PO. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 



IBM. PS/2, OS/2 are registered trademarks of DM. Micro Pocus is a registered trademark ^ Micro Focus PC Magazine is a publication of Ziff Davis Communications 
LAN Magazine is a publication of Tbicom Library, Inc. Macola is a regist^ trademark (A Macola, Inc 




SeeDOSnm 





Want a tree view? Just M 
upa windoui You can scrou, mouse 
or Speed Search for directories. 


7b see your fUes, pick a 
directory on die left and see the 
contents on die right 


PuO down a menu for quick, 
easy access to die fuU powered 
features afdiepn^ram. 



Re m e m ber your last IS commands? 

Our Command History does. 
Tbke your pick and run them again. 


View your dBASE^ n or m data 
widtout having to run dBASE. 
It^ as dose as a keystoke 



Anodierlwystroke shows Lotuf* 
1-2-3* or ^jpnphon^ fdes—widi- 
out running 1-2-3 or Symphony. 



See DOS run like you’ve never seen it beft)re. Like you won’t see it run with any 
other DOS enhancement shell. See version 2.0 of the Norton Commanderr 
InfoWbrid saw it and said it “stands out as the best on the market. . .a near- 
rfect product. . .recommended ferr all DOS users, regardless of expertiser 
; new Norton Commander combines the functions of a hard disk manager 
with all the features you need to support and enhance the DOS command 
line. Yet it’s flexible enoi^h to get out of your way when you don’t need to 
see it See your dealer right away. And see l. 

how fast DOS can nan. rff tbC 

aRCLE 302 ON READER SERVICE CARD COMPUTING 




1C BM. Ml Pkm Smt» Moaica. CA 









PRODUCTIVITY 

■ UTILITIES 



SETUP2. ASM: The assembly language source code for the SETUP? .COM utility that lets you control your printer's output from within an application 
program. SETUP? may be used either from the command line or as a RAM-resident program . 
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t«xtboji 


add 

Int 


add 

iDC 

int 


int 

Inc 


add 

lat 


call 

pop 

add 


call 

rat 

andp 


ah, 2 

dn.uplaft 
dh.bf^ ptr hai^ht 


lib 

dl 

ei.wida 

dr awber i ton ta 1 

ab,2 

dl.bfta ptr Vida 
lib 

ax.lfDfb 

en.l 

lib 

dx.uplaCt 


ex,bal9bt 

drawrartical 

dx 

dl.byta ptr vida 
dl 

ex.baifbt 

dravrartieal 


idrav upper ri^bt comae 


(draw lovar la(t comae 


}drav bettoa boriaontal llna 
tdrav lovar right cornar 


idrav laft vartioal 


tdrav right vortical 


MAMiiiliXtOVTAL draw a boriaontal liM of apacifiad langtb. 
Sat.'-pt Mi,DL • Btarting rov and eoluan 
CX - laoTtb 

H. • attribute 


dravbor.tental proe 


drawboriaontal andp 


near 

ab,3 

bh,vidaopaga 

lib 

ax.llcib 

lib 


laat curaer poaition 
jdrav line 


I ORAMVSinxcAL draw a vertical line of apacifiad length. 
cnt.*y> DV.PL - atarting rov and coluan 
CX - length 

IL - attribute 


drawer :ical 




bb.vidaopaga 

ox 

ah, 2 


tpoaitien euraor 
idrav one character 


drawartical 


SSp 

rat 


move euraor to next line 
floQp until dona 


k page of awno text. 


near 

al.Moupaga 

bl,2ll 


bh,nanu attr 
ex,vindeu otart 
ex,l3llb ~ 

CX 

dx,ex 

dx,l» 12 h 

lib 


aub 

}cxx 

puab 

puah 

■ov 

call 

G? 

GS, 

rat 


ex.linaeeont 


ipoint IX to nanu text 


iblank currant nanu 


idataraina bov nany linaa are 
t to be vrittan 


leave line counter 
laava euraor poaition 
idiaplay one lina of aanu text 

ladvanea ctiraor to next lina 


I loop until dooa 


HUTTAtTK vritaa a aariaa of attribute bytaa to video amery. Writing io 
parferaad during tba vortical retrace on eolor adaptara. 
tntryi XL • attribute 

CX - iKB^r of attribotaa to vrito 

OW,OX. • atarting rov and eeluan 


al.vidaeoola 


ax.vidaeatart 


leave attribute 
icaloulata addraeo of tba 
I indicated obaractar call 
I in video eanocY 


vait for varti 


«l,dx 

•1.1 

wait for vert 


loop attrleep 


I ox araaoa tba eonu aalactioo bar. 
. attribute 

. aaleetloa index nuebar 


call 

rat 

andp 


dx.vindev atart 
db, Index ' 
dx.lSIlh 
ex, 31 
vritoattr 


icalculata atarting rov and 


tda an input atring ftce tba keyboard, eonvarta ascxx nuebata 
I to binary, and aanda tbae to the daolgnated printer pert. 


inputj^a 

acanlina 


irov and colunn of ii^t lina 
ipoint XXiDI to input buffer 

ipeaitioo tba euraor 
jaava coordinatea 

lunblaok tba euraor 
I aero character count 


ixaad and buffer keyatrokea until xwnx or BIC ia praaaad. 


ah.l 

lib 

al.l 


ivalt for a kayatroka 
icback for backapaca 


jaa 

ex 

•cant 
el. el 

ligaorc beckapacc if count 

)> 

eeanleop 

1 ia tare 

call 

beekapeee 

tperfera backapaca 


acaaloop 

irotnm to input loop 

cap 

al.l9 

tbrcneh if xwnx preaead 

J* 

cap 

al,31 

ibraneh if xnc praaaad 

)e 

cap 

caekey 

al,23 

1 ignore control eedaa 

3b 

c^ 

aeanlccp 

el.SSS 

1 ignore tbo oberaeter if 

3« 

aeaaleep 

1 input buffar la full 

call 

inaert ehar 

ibuffar tba ebaraetar 

jiV 

acaaloop 

1 return to input loop 


iParaa tba text juat anterad and output binary codas to tba printer. 


push 

puab 

puab 


Si 

Joe 

Jwp 

■ev 

call 


CX 

di 

ai, offset input buffer ipoint IX to text 
dl,offaat outpuT buffer ipoint PI to output buffer 
aaeXbin icenvart MCXI to binary 

ebaekatat icentinua if no error 

ai, offset arrtxtl jdiaplay error ■aaaaga if 

vin^arror i coda atring ia invalid 

di ~ iraatora regiatars 


acaaloop 

Iptatatna 

aeanJ 

ai, offset arrtxtl 


I return to input loop 
icbaek printer status 
leontinua if printar raady 
idlsplay arror naaaags 


■i, offset output_boffer ipoint II to codas 


iclear tba input line and exit. 
I 

eaekeyi nev ab,l 

■ov eh, 31b 

Lat lib 


iblaak the euraor 

ipoalticn euraor on input lina 


iblank tba input Lina 

(SETUP2ASM conimies) 
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aov 

cx,2S 






digitloop 

{get next digit 


int 

ICh 






bx 

{Clean up the atack 


rat 



jand exit 




el, el 



andp 






ate 

eai (bx] ,el 

{atore taro in buffer 
(set CP for error 


obaractar laft of tha 

curaor. 




al.dl 

{Write aceuaNlator value to 











b4CSup«C* 


W^MT 





inc 

el 

{increaent eount 

dac 

el 


jdecrwaent character count 





{error if count > 255 


dac 

di 


idecraaant buffer pointer 



dec 

ai 

{point 81 to terminator 



cl, 24 


ibrancb if count > 24 




a2bloop 

{aearch for next nui^r 



rafrath 









ea 


leaaa character eount 

{Do houaekeeping and exit. 




ah.lBh 


tBoaa tba curaor back one 







int 

llh 


1 apace 

endconvarti 



bx 

{recover count byte addreaa 



ax,IA2Sb 


;oaarvrite character under the 




osi(bx],el 

{atore eount in buffer 



ex,I 


1 curaor with a apace 



elc 

{dear cP for exit 


int 

ISb 





rat 




pop 

cx 


iraatora eount 

aaclbin 


andp 




puab 









ai,di 


lacroll tha input line one 


flag if AL holda an ASCII apace, cobb, or cab. 1 


BUb 

ai,2S 


} character to tba right to 







ex,2S 


} blank the laat character 


IP 


no Batch, IP aat * apace or eoae<a 



dx,iimt_poa 

writ^n 









call 



check 26 3e 


pmr 

naar 




ex 


ireatore eount 




al,26h 

{Check for ascii apace 


rat 






jo 

iaeharl 


bMk*P*C* 

andp 







al,2Ch 

{Check for jucil cobbu 








Jo 

iaeharl 

{Cheek for ASCII tab 











obaractar into tba 

input buffer. 

iacharlt 


rot 













iuart char 

proe 

naar 



















inc 

el 


) incroBant cbaraetar count 

{ CHECK 22 27 retuma a 

flag if AL holda an ascii quota Bark or apoatropha. 1 





{branch if count > 2S 






ja 




{ BXiti 








jdiaplap the character 






int 

ISh 


i 

cheek 22 27 


proe 

near 










al,22h 

{Check for quotation Bark 

la»«rt_cbar 

andp 




iacbar2t 


Jo 

cap 

rot 

andp 

iaeharl 

al,27b 

(Cheek for apoatropha 

1 i Mcnm convart* an ASCII taxt atxiog into a atrlng of blitary bytaa. 




; Bntryi DS 
1 I* 

1 Bait > cr 

SI - taat String addraaa 








olaar * 

no* error, CP aat ■ error 




1 CL 

- auabar 

of eodaa conaartad 



{ Entry* 

{ Exiti 

LPT BDMBER 

- printer nuBber (S-2) 
printer ready, CP aet ■ 

printer not ready 

aacibin 

proe 

puah 

inc 

i^ar 



cr 


di 


laaea eount byte addreaa 

Iptatatua 


proc 




di 


{advance peat count byte 


ah. 2 

(get atatua byte from BIOS 


xor 

el, el 


{aero count 



MTt 



xor 









albloopi 

■oa 

dx.SASfb 


{initialiie OB (baaa) and 










{ PL (aceuBulator) 




not ready 

{error if one ie act 









ah.Irfh 


;saareh until 

ha firm 

character of an antry 

or XOL Barker ia encountered. 




notraady 

(error if all era aero 











lodab 



{get a character 







call 

js 

check 2l_2c 


lakip apacaa, coaBwa, and taba 

notreadys 


ate 


(aat CP for return 


z 

al.sob 

andconaart 


{done if SOL aneeuntared 

{done if alaah encountered 

Iptatatua 


andp 





abdcoiiaact 






call 

ehaek 22 27 


{check for * or ’ atark 

{ intryi 
! 

M 

tSX 

- atring (firat byte ■ 

length) 


jni 

iadigTt 


{branch if neither 

LPT_iniMBBX 

- printer nuaiber (6-2) 

jSuffar ararything batwaan quotation aarka 

or 

apoatropbea . 

aendlpteodea 


near 









lodab 


{get atring length in CK 

Inquotaai 

lodab 



{get nejct character 




el, el 

call 

check 22 27 


{exit loop if ending quote 








naxtcEar 


{ ayBbol ia encountered 



Jexa 


{exit it length ia aero 



al,SDh 


{exit if line tenainator ia 



dx, Ipt nu^er 

(initialiaa ox 



andconaart 


j ia encountered 

aendloop t 


lodab 


{loop until all by tea are 


atoab 



{buffer tha character 



ah,6 

) output 


inc 

el 


lincraawnt count 




t7h 


)■ 

a2barrer 


{error if count > 2 SS 




aendloop 



jiV 

inquetea 


{ loop back for Bore 

noaendt 


ret 








aendlpteodea 




jConaart a nusMtic antry to binary. 







diqitloopi 

lodab 



{gat next eharacter 


aeoda the atring of control eodea 

indaxad by IKOBX and HBMUPACB 


call 

check 2S 2 e 


{Check for deliiaiter narking 

{ to tha printer deaignated by LPT HUMBBR. 



andnuataxt 
check 22 27 


t end of the current nuBber 







call 


outputlpt 


p,.». 

near 




andnuBtext 




call 

Iptatatua 

{check printer atatua 



al.lPb 


{Check for end»of>line 






)• 

andnuBtext 





iov 

ai,offeet arrtxt2 

{error if printer ia rtot 

iadiqitt 


al,3Sb 


{digit ia valid if it live 



call 

win error 

{ ready 


Jb 

a2berror 


I iMtween *■* and *9* 

no output! 


ret 




al,JAb 



iareadyi 



al.Benupage 

(calculate offaat addraaa 


jb 

aaeii adjuat 





BUl 

ten 

{ of control code atring 


and 

al,SDTb 


{capitalixe praauBod alpha 



add 

al, index 

{ froB KEirupAeB and iirDBx 



al,"X* 


{Change baaa to 16 for hex 




ax, lioeeount 

(Bake aura a eontrol code 


joa 

cheek hex 


{ nuBbara if *x* ia found 



Joo 

DO output 

( atring ia defined 



dh,l4“ 





cx,ax 



lap 

digitloop 






ai,code table 

{find offaat addreaa of the 

ehaek baat 

cap 

dh.K 


{error it tbia ian't baaa 16 



Jcxi 

Docalc 

{ correapondlng code atring 


jna 



{digit ie valid if it liea 

out loop 1 


al,(Bi) 

{ by aeanning tha linked 








al 



Jb 



{ betweao *A* aitd *P* 



add 





al,4«h 





loop 




J* 



{hex eonveraion 

nocalci 


call 

aendlpteodea 

(output the code atring 








aaeii adjuati 

aixb 

al,3Sh 


{ASCII to binary eonveraion 

outputlpt 


andp 












•oa 

al,dl 


{Bultiply aecuBulator by baaa 

i HIM ERltOR diaplaya a 

1 error Beaaaga and waita for a keyatroka. 1 






{ Entry* 

DS 

iSl - text addreaa 



jna 

ah, ah 

dl.el 


{error if reault > 255 

iput now value in aecuBulator 

eanutxt 


db 

'Bac Enter /*,26h,llb 

19b,26h,*pgup PgDn* 

(SFrUP2ASM cimtinuex) 
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Virtual Memory for DOS! 


MicroWay is your best source for the 
software artd hardware you need to get true 32 
bit performance from your 386. These include 
32*bit tools, such as NDP Fortran and C, and 
the 32-bit applicaliorts that were developed 
with them (see last paragraph) These products 
run in protected mode under Unix, Xenix, or 
Phar extended MS-DOS 

Starting with release 1.4VM, NDP Fortran 
and C not only access 4 gigabytes of memory, 
but run with Phar Lap's new VMM extension 
which provides 386 protected mode virtual 
memory. Now you can run a program with a 30 
MB array on a 2 MB system simply by having 
30 MB of free space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 


Dr. Robert Atwell, leading detense scientist, 
calculates (har NDP Fortran-386 is saving him 
$ 12,000 per month in rentals of VAX 
hardware and software white doubling his 
productivityl 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports. V ported 900,000 lines of 
Fortran source in two weeks without a single 
problem!’ AspenTech's Chemical Modeling 
System is m use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports. 
’Myprt^lems run a fctctor of six faster using 
NDP Foflran-366 on an mW1 167 equipped 
366/20 dian they db on my MicroVAX II.’ 


of a 20 MHz 386/1 167. Our best selling board, 
the Quadputer2'^, has four T6008 and boasts 
40 MIPS/6 megaflops of processor throughput. 

MicroWay manufactures Weitek 1 167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1 167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 In 
double precision. The key to achieving this 
speed increase is our NDP Fortran or C and 
the new 32‘bit applications that offer Weitek 
support Either processor provides a dramatic 
increase in throughput for graphics Intensive 
applications. These include VersaCad and 
Hoops 3D graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages. Mathematica ai^ a host of other 
packages that were recently Mrted to the 386 
using our NDP Fortran and NDP C Please call 
(508) 746-7341 for more information. 


32-Bit Compilers and Tools 


NDP Fonrarv366^ and NDP C-386^ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix, Xenix or Phar Lap extended MS- 
DOS. The mennory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, mW3167 or mW1167. Both include 
high speed EGA graphics extensions written in 
C that perform BASIC4ke screen operations. 

> NDP For1rarH386'"^ Full implementation of 
FORTRAN-77 with Berkeley 4.2 and 

Fortran-66 extensions $595 

. NDPFortr«r)-386/VM $695 

. NDP Fortran-386AJNIX $795 

. NDPC^86™FullimplementatlonofAT4rs 
PCC with MS and ANSI extensions. . . . $595 

. NDP C-386/VM $695 

. NDPC-386aJNIX $795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
makes it possible to compile and run programs 
as large as the free space on your hard disk. 
Phar Lap Virtual Memory Manager . . $295 
Phar Lap Development Tools $495 

NDP Windows'"* — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
Library: $1 25, C Source: $250 

NDP Plot™ — Calcomp compatible plot pack- 
age that is callage from NDP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA . . . $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 

80387 support $250 

387FFT for 16-bit compilers $250 

NDP to HALO '68 Graphics Interface — This 
module enables you to call graphics routines in 
HALO '88 from NDP Fortran or C $100 


^ MicroWay* ^ 
80386 Support 

^ ( 508 ) 746-7341 ^ 


Parallel Processing 


Videoputer™ 

The highest performance graphics card on the 
market. Uses aT800 and Tl 34010 in conjunc- 
tion with a 130 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one of video RAM and a libr^ of graphics 
primitives. It runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors $4995 

Monoputer2™ 

The world's most popular PC transputer 
development product now extends the memory 
available for developing tran^ter applica- 
tions from 2 to 16 megabytes. The board fea- 
tures a DMA bus interface for fast I/O. 


MorK>puter2 with T414 (0 MB) $995 

Monoputer2 with T600 (0 MB) . . $1495 


Quadputer2™ 

This board for the AT or 386 can be purchased 
with 2, 3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad- 
puters can be linked together to build networks 
of up to 100 or more transputers providing 
mainframe power from $3495 

Transputer Compilers and Applications 
These Parallel languages are designed for use 
with Mor>oputer2 and Ouadputer2. 

Logical Systems Parallel C $595 

3L Parallel C or 3L Parallel Fortran . . $895 
Mlcrofleid - Finite element analysis . . $1600 
ParaSoft; Parallel Environment .... $500 
Performance Monitor . . . $500 
C Source Level Debugger $500 
T800/NAG™(SeeNDP/NAG) $2750 


387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest njnning 80x87 code on 
the market $249 


Weitek-Based Coprocessor Boards 


mWl167™and mW3187™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each indudes an 80387 socket. 


mWl167-16 $895 

mWl167-20 $1095 

mW1167Microchannel*16/20 CALL 

3167-20 $995 

3167-25 $1295 

mW3167/80387 Board $150 


Intel Coprocessors and RAM 


8087 $84 

8087-2 $120 

80287-8 $195 

80287-10 $220 

80C267A (CMOS) $280 

80387-16 $350 

80387-16SX $310 

80387-20 $400 

80387-25 $500 

287Turbo-1 2 (for AT compatibles) .... $350 
RAMpak™- 1 meg 32-bit memory n>oduie 
for C^paq system memory board . . .$495 

256KlOOnaDRAM $6.50 

256K SIMMS CALL 

1 MB SIMMS $350 


(All of our Intel coprocessors indude 87Test.) 


Multi-User Accelerators 


MicroWay's AT8™ and AT16™ intelligent 
serial controllers run 6 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 or PS/2 PC. AT8:$895 AT16:$1295 


32-Bit Applications 


PSTAT-386 — Popular mainframe statistics 

package. Full version was ported $ 1 495 

NDP/NAC™ — Features a library of 268 en- 
gineering and scientific numerical algorithms. 

Callable from NDP Fortran $895 

Ca/f for our list of new 32-bit ^plications. 


12 MHz PC Accelerators 


F*«lCACHE-286 12 MHz $299 

SupwCACHE.286 1 2MHz $399 

FiilCACHE-286 9 MHz $199 


Micro 

r\lay 


World Leader in PC Numerics 

Corporate Headquarters: P.O. Box 79. Kingston. MA 02364 USA (506) 746-7341 
32 High SI., Kingslon-Upon-Thames. U.K., 01-541-5466 
USA FAX 508-746-4678 Australia 02-439-8400 Germany 069-75-1428 
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NORTHGATE PROUDLY ANNOUNCES... 


Sorbus^ 

A Bell Atlantic^ Company 

NATIONWIDE 
INDEPENDENT 
COMPUTER SERVICE 

is now included at no extra cost to the owner 
with every Northgate Computer System 


SORBUS services computers and 
peripherals— Micros to Mainframes, 
Coast-to-CoasL Expert service by 
computer specialists, in-depth trained 
on your Northgate system to get you 
up and running promptly! 

SORBUS, a Bell-Atlantic Company, 
provides maintenance on 
more than 400 brands of 
computer equipment 


including IBM, Compaq, DEC, Hewlett- 
Packard, Princeton, Zenith... virtually 
all major systems and peripherals. 

NORTHGATE is delighted to make 
this announcement and proud of our 
association with Sorbus as a further 
indication of our dedication to top 

quality support for our most 
important resource— You, 
our customers. 



Phone Northgate Now for full details on the 
most complete lineup of hl^ performance 
quality systems with Service Second to None 

HOURS: M-F 7am-8pm CST, Sat 9am-3pm CST 
New Canada TbU-Free Order Hotline: 1-800-338^383 

NORTHGATE COMPUTER SYSTEMS, INa 

13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 
From Canada aiKl Foreign Countries call: Corp. Headquarters (612) 553-01 1 1 • FAX (612) 553-1695 

For corporate ar>d instttutlortal sales In Itocas. Louisiana arul Oklahtwna. call (512) 345-7591. Northgate is a trademark of Northgate 
Computer Systems, tnc All other products are trademarks or registered tradertames of their respecthe companies 
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MOREHOUSE 



SAVE 

60 % 

ON OUR 
EVERYDAY 
PRICES 


PRODUCTS 

SINCE 1979, servicing our PC buyers with low pricing, 
technical experience - and reliable service. 


ACCOUNTING 


Bedford $139 

Dec Easy Acct.Ver 3.0 59 

Dac Easy Light 42 

Dollars & Sense 99 

Managing YourMoneyS.O 125 

One write Plus 143 

Peachtree Business Accounting 149 

Peachtree W/PDQ 220 

Quicken 30 


COMMUNICATION 

PROGRAMS 


Brooklyn Bridge Universal $75 

CarbonCopyPtus 115 

Close-up Call 

Crosstalk XVI 99 

CrosstalkMK4 120 

Desklink 99 

Flying Dutchman $4 

Lap unk Plus 85 

PCAnyv^herelll 69 

RelayGokJa.O 140 

Smartcomlll 145 


PROJECT 

MANAGER 

Microsoft Project 

Super Project Plus 

Timeline rroVer. 3.0 

Total Harvard Manager 3 

DATABASE 

MANAGERS 

Clipper 

Condors 

DataPertect 

DBase IV 

D Base IV Programmers Edition . . 

DB-XLDiamond1.2 

Fox Base Plus 2.1 

Genifer 

Knowledgeman2 

Paradox 3.0 

PFS:Pro1essionalFile2.0 

Powert)ase2.3 

Q&A3.0 

Quicksilver Diamond 1.2 

Revelation Mvanced 

R Base For DOS 

Reflex 

Relates Report 

VP Info 


Call 

$255 

364 

369 


$429 
325 
.283 
469 
799 
.119 
.199 
189 
285 
.469 
.165 
.169 
.215 
.329 
.469 
473 
...90 
112 
. 63 


DESKTOP 

PUBLISHING 


PagemakerVdr.S.O $479 

PFS: First Publisher 2.0 73 

Ventura Publishef2.0 479 

Ventura Pro EXT 377 

DISKETTES 

Maxell S'A'DSAfD $24 

Maxell 5'/4"DS/DD 11 

Polaroid Diskettes2S/2D 8.95 

3M5'/4-DS/HD 20 

3M5'/4"DS/D0 15 

3M 600A Data Tapes 28 

3M Tape Cartridges Call 

Verbatim DS/DD 10 

Verbatim DS/HD 18 

Verbatim3.5720K 18 

Verbatim3.51.4M 43 


DOS 

IBM4.01 $115 

MS-DOS 4.01 115 

ENTERTAINMENT 

Abrams Battle Tank $28 

Chuck Yeager Flight Simulator 35 

Falcon AT 32 

FI 5-Strike Eagle 24 

Gunship 35 

Hacker II 30 

Jack Nicholas 29 

Jet 39 

Kings Quest 30 

Kings Quest IV 30 

Microsoft Flight Simulator 3.0 35 

Scenery Disk 1-7 17ea. 

Silent Service 30 

Speller Beew/voice 50 

Star Flight 40 

Where in the World 29 

Many More Titles Available Call 

GRAPHICS 

Bitstream Fonts $119 

Chartmaster 209 

Diagram Master 199 

First Graphics 87 

Grasp 79 

Harvard Graphics 2.12 269 

In-A-Vision 298 

Mapmaster 219 

Microsoft Chart 3.0 225 

Newsroom 31 

Newsroom Professional 49 

PrintmasterPlus 29 

Printshop 36 

PrintshopCompanion 29 

Print Shop Holiday 20 

Show Partner Fx 199 

Signmaster 132 

INTEGRATED 

Enable OA $359 

First Choice 89 

Framework III 418 

Microsoft Works 99 

Smart Software 469 

Symphony2.0 410 

LANGUAGES 

Brainmaker Call 

Microsoft C 5.1 $299 

Microsof1QuickBasic4.5 65 

MicrosoltQuickC2.0 85 

Ryan McFarlan Fortran 390 

RyanMcFarlanCobol 612 

TurboBasict.t 59 

Turbo C 2.0 95 

Turbo Pascal 5.0 99 

TurboCPro 169 

Turbo Pascal/Pro 169 

Turbo Prolog 2.0 90 

Turbo Prolog Toolbox 59 


wujl 


MicrBt 

Word 

Eiffiel 

Perfect 

Version 2.1 

Version 5.0 

Order now while supplies last 

Suggested Our Price 

Suggested Our Price 

$239 

S $219, 


EDUCATIONAL 


Mavis Beacon Teaches Typing $30 

Microsoft Learning DOS 33 

Turbo Tutorll 49 

Typing Tutor IV 30 

UTILITIES 

Allways $40 

Battery Watch 25 

Copy II PC 19 

Copywrite 55 

Core Fast 75 

Cubit 39 

D.A.V.E 55 

Desqviow2.2 79 

Direct Access 49 

Disk Manager 59 

Duet 48 

Eureka 99 

Fastback Plus 2.01 99 

Fasttrax 30 

Formtools 58 

Formworx 86 

Gopher 39 

Graph In the Box Release 2 73 

Hot 89 

HTEST 69 

Lotus Metro 69 

Mace Gold 79 

Microsoft Windows 286 65 

Microsoft Windows 386 129 

Norton Advanced 4 5 79 

NortonCommander2.0 45 

NortonUtillties4.S 49 

Numerical Methods 59 

QrgPlusAdv 79 

PC Tools Deluxe 5.0 39 

Prokey4.0 70 

Q DOS II 49 

Rightwriter 55 

Sidekick Plus 125 

Sideways 39 

SQZPIus 55 

Super Key 59 

TurboLightning 56 

XTreePro 64 


SPREADSHEETS 


Lotus 1-2-3 $289 

Lucid 3D 88 

Microsoft PC Excel 239 

Plan Perfect 189 

Quattro 162 

Spreadsheet Auditor 82 

SuperCalcS 305 

Surpass 329 

Twin Advanced 69 

VP Planner Plus 117 


CAD& 

ENGINEERING 


Autosketch Enhanced $61 

DesignCad2Dor3D 159 

Easy Cad 2.05 109 

FastCad 1585 

Generic Cad 49 

Generic Cad Level 3 133 

MalhCad2.0 245 

WORD PROCESSING 

Borland Sprint $122 

Easy Extra 54 

Grammatiklll 49 

Grandview 189 

Lotus Manuscript 319 

Microsoft Word 5.0 Call 

Multimate Advantage II 285 

PFS Professional Write 112 

SPF/PC2.0 165 

Varsity 49 

Volkswrlter3 139 

Webster Spellcheck Pro 33 

Webster Thesaurus 39 

Will Maker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

Word Perfect Library 2.0 65 

Wordstar ProPack 5.0 199 

Wordstar 2000 Plus 273 

Wordslar2000 Plus Legal 299 

Xywrite III Plus 216 


Division of AZ Computer Corporation 
2727 W. Glendale Ave. • Phoenix, AZ 85051 


VYe welcome international accounts, please call for special pricing. 
Volume discounts for corporate and institutional orders. 

We do not charge your credit card until your order is shipped. 
Shipping minimum is $5.00. Arizona orders -i- 6.7% sales tax. 
Personai/company checks allow fourteen (14) days to clear. 

All trademarks registered. 


TO ORDER IN TRE OSA AND CANADA CALL 

MI0IM21-313S 

We gladly assist the first time buyer as well as the 
professional systems analyst Call our 
toll-free technical service at 1-800-421-3135. 




SPECIALS 


^AT&T 




286 Computer 

•80286 Processor 

• 12 MHz Clock Speed 

• 1MB RAM 

•3.5' 1.44 MB Disk Drive 
•5 Expansion Slots 

• 101 Key Enhanced 
Keyboard 

•135 Watt Power Supply 

• Super VGA Video Control- 
ler (a $599 value) included 


Our Price 

*1395 


"Master Value Added Reseller" 



EPSON 

FX-IOSO 

• Wide-carriage 9-Pin Printer 

• SmartPark” a unique Epson 
paper-handling innovation 

• The FX-t050 prints 264 CPS in 
high speed draft 

• 54 CPS in near letter quality 
mode 



Our Price 

Sug. Retail *799 *465 


ACCESSORIES 

Copy II PC Deluxe Board $109 

Curtis Ruby Plus 69 

Emerson Surge Protector 69 

KeytronicsKBIOI 99 

Logical Connection 256K 479 

Mach IllJoystick 30 

Masterpiece 85 

Masterpiece Plus 109 

NTC 101 Keyboard 89 

Targus Laptop Bags Call 

ISO Watt Power Supply 69 

BOARDS 

AST Advamage Premium 512K $429 

AST I/O Mini XT 50 

AST Rampage/2 249 

AST Rampage 286 Plus. 512K 529 

AST Sixpac Plus W/64K 129 

ASTXformer 630 

Everex RAM 3000 69 

Everex Magic Card 16 99 

Everex 2MB Above Board 59 

Everex Multi Function EMS 95 

Everex I/O 65 

Intel Inboard 386 PC 799 

Intel Above 286, Plus W/512K 419 

Intel ConnectionCo-Processor 739 

Microsoft Mach 20 320 

Orchid Tiny Turbo 269 

CO-PROCESSOR 

INTEL 

80287 161 

80287-8 229 

80287-10 259 

80387-20 439 

80387-SX 449 

8087-2 139 

8087-3 95 


LAPTOP 

COMPUTERS 

Sharp Laptop Call 

Toshiba T-1200FB 1579 

Toshiba T-1600 3359 

Toshiba T-3100E 2839 

Toshiba T-5200/40 6389 

All Other Models Call 

Zenith Laptop Special 

VIDEO 

BOARDS 

AST VGA Plus $349 

ATI EGA Wonder 800 239 

ATI VGA wonder 285 

EVEREX VGA EV673 249 

Genoa 5300 and 5400 Call 

HerculesGraphicsPlus 179 

Orchid Designer800 232 

Orchid Pro Designerw/256K 319 

Orchid Pro Designer Plus 408 

Paradise Auloswilch EG A 480 185 

Paradise VGA Plus 259 

Paradise VGA Prof 449 

Vega VRAM $09 

MICE/SCANNERS 

Complete Hand Scanner 400 $149 

Datacopy Call 

Oast PC Scan Call 

OFI Scanner 199 

Logitech Bus NEW 81 

Logitech HiRes 79 

Logitech PS/2 59 

Logitech Scanman HiRes 189 

Logitech Serial 68 

Microsoft Bus w/Paintbrush 105 

MicrosoftSerialw/Paintbrush 105 


FLOPPY DRIVES 

Teac5y.'360K $79 

Toshiba3'/4'1.44MB 129 

Toshiba 3W'720K 109 

HARD CARDS 

PlusHardcard20MB $529 

PlusHardcard40MB 669 

PlusPasspor120MB 419 

Plus Passport 40 MB 569 

TMGCardrive20 349 

TMGCardrive30 369 

TMGCardrive50 529 

HARD DRIVES 

Bernoulli 44MB Call 

Bernoulli B120I $779 

Bernoulli B120X 1049 

Bernoulli B220X 1695 

Core Hard Drives Call 

MiniScribe Special 

Priam Call 

Seagate 20 MB w/ConI 279 

Seagate 30 MB w/Cont 299 

Seagate PS»25,30 20MB 339 

SeagateST125w/Cont 319 

Seagate ST 138 w/Cont 369 

Seagate ST 251 369 

Seagate ST 4096 599 

MONITORS 

AMDEK410 $145 

MagnavoxRGB 255 

Mitsubishi Diamond Scan w/Tilt 509 

NECGS 235 

NEC Monograph w/Card 1369 

NECMultisyncEA 529 

NEC Multisync 3D 679 

NEC Multisync II 599 

NECMultisyncXL 2098 

Princeton Max 12 138 

Princeton Max 15 249 

Princeton Ultra 16 842 

Princeton Ultra Sync 509 

Samsung CM 4531 369 

Samsung TTL Amber 76 

Samsung Flat w/Tllt 89 

Samsung RGBwrtilt 249 

Samtron Multisync 449 

Seiko 1430 599 

Sigma Lazerview Call 

Sony Multiscan 1302 639 

Viking 

Viking 1 869 

Viking to Color 2369 

Viking 2400 1289 

Zenith 1490 629 

COMPUTERS 

ARC 

Pro Turbo 88 Base Unit $739 

ProTUrbo286 BaaeUnlt1209 

386 Skyscraper 2729 

AT4T 

286 12MHz, 40 MB H.0 2295 

6300 WGS, 10MHz 899 

6386 WGS, 16MHz 2057 

6366, 20MHz. 135 MB H.D 4395 



MODEMS 

Everex300/1200 $69 

Everex 2400 INT 139 

Everex 2400 MNP INT 159 

Everex2400MNPEXT 189 

Everex Mini 1200 99 

Hayes 1200 289 

Hayes 2400 435 

Holmes 1200 INT 175 

Holmes2400INT 254 

U.S. Robotics 2400E 335 

U.S. Robotics 9600 HST 609 

U.S.RobotlcsCourier2400 289 

U.S. Robotics Spoi1stor1200 INT 79 

U.S.RoboticsSpor1ster2400INT 133 

PRINTERS 

ALPS 

Allegro24 $349 

CITIZEN 

120D 148 

180D 165 

MSP40 299 

MSP45 419 

MSP 50 385 

Tribute 124 45 $ 

EPSON - Call on all models 

NEC Products Call 

OKIDATA - Call on all models 

OKI320 355 

OKI390 499 

OKI391 669 

OKI393Color 1065 

PANASONIC 

1124 349 

1180-1 189 

1191-1 254 

1524 559 

1592 409 

3131 329 

STARMICRONICS 

NX1000 179 

NXIOOOColor 238 

NX15 306 

NX 2400 349 

TOSHIBA 

321 SL 499 

341 SL 659 

351 SX 999 

P311 383 

LASER PRINTERS 

ASTTurboPS $3310 

OkidalaLassr6w/l/F 1379 

Panasonic 4450 1689 

Toshiba Page Laser 2699 

DIGITIZERS 

KurtaTabletsIS/One 12 x 12 $295 

SummaGraphIcs 12x12 349 

UPS 

Tripplile UPS BC450 $396 

Emerson 

UPS200 269 

UPS 300 399 

UPS PC ET 700 WATT 499 

UPS1500 1259 


All shipments insured at no extra cost. 

All prices are subject to change without notice. 
We do not guarantee compatibility 


No charge for 
Visa or Mastercard 



Technical Support: 1-800-421-3135 
FAX (602) 246-7805 


PC 530 


Phone Hours: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST 
Saturday 9:00 a.m. - 5:00 p.m. MST 


CIRCLE 171 ON READER SERVICE CARD 


CALL FOR 
ITEMS NOT SHOWN 

1-800-421-3135 • 1-602-246-2222 
2727 W. Glendale Ave., Phx, AZ 85051 




PRODUCTIVITY 

■ UTILITIES 


Mk«_«rrerlt 
■■If** •rror2t 
■■IfTt 


■■lM4t 

■■JwSt 


or 

dXfdX 

ji 

aako} 

■oo 

dXfOffaot orraagf 


orror oxit 

cap 

ax,0F7l>fx 

ja 

aako orrorl 

aov 

filoaiso«ax 

aoT 

ab*4Ab 

■or 

bx^tfffb 

puab 

ea 

iS 

oa 

21b 

■oo 

dx.offaot orraaglf 

jc 

aako orror2 
ab,4'fb 

mow 

bx^filoaiso 

add 

bx^lt 

aoT 

cl«4 

ahr 

bx,el 

int 

21b 

mow 

dx,offoot orraaglf 

Ic 

aako orror2 
filoaog,ax 

wow 

ax,4200b 

bx,bandlo 

mot 

ex, ex 

mot 

dXfdX 

int 

21h 

aov 

ab,2Pb 

mow 

bx,bandlo 

mow 

ex,filoaiso 

mot 

dx,dx 

aaauao 

da 1 nothing 

■ov 

da,filoaog 

int 

21b 

ao^ 

ab,3lh 

mow 

bx.bandlo 

int 

21h 

aoT 

bx,filoaiio 

cap 

byto ptr [bx«l],lAh 


■ako4 

doe 

bx 

cap 

Bord ptr [bx-2],tA0Db 


■akoS 

■ov 

word ptr (bx),fA0Dh 

add 

bx,2 

BOV 

byto ptr (bx) ,• 


l•rror If 9 r««t«r than 64K 


!■■▼• fll« alt* 
lahrink aamory alloeation 
I to (4K 


linaoffleiont mmoty If 
I call fallod 
;raqu«at onough additional 
f aasory to road in tho 

} BftkO filo 


liaauffioiont Maory if 
I eoll fallod 

loaoo aoonoot oddroaa 

iroaot filo pointor 


I rood aako filo into tho 
t portion of atoaory juat 
t alloeatod 


}olooo tbo filo 


jfind tbo ond of tbo filo 
}doioto laat choraetor if it 
I ia a ctrl->s 

;add a earriago rotum/ 
j lino food pair if tbo 
f filo dooan't alroady 
I ond vitb ODO 
}writo torainating loro 


{Copy tbo printor naaa froa tbo printor aabo filo* 


/ 



puab 

ea 

linitialixo MttX to addroaa 


pep 

oa 

1 filo baffor and B0tDX to 


xor 

■i,ai 

1 addroaa printor naaa 


aov 

di.offaot pnaaw 
■kip oeanont 

{ atring 

pnaawli 

call 

{■kip ooBBont llnoa 

pnaaals 

li 

byto ptr (ai),0 

pnaaoJ 
aako oxit 

{Oxit if lOP ia roaebod 

pnaaoli 

■ov 

ex, 2? 


pnaaa4i 

lodab 


{got a cbaraetor 


cap 

al,tDh 

{quit now if tbo cbaraetor ia 


inc 

J*P 

pnaaoS 

ai 

abort oxtraet^toxt 

{ a earriago roturn 

pnaaaSi 

atoab 


{otborviao copy tbo cbaraetor 


loop 

eall 

pnaaa4 

{Copy up to 24 ebaraetora 


noxtlino 

ladvanco to atart of noxt lino 


I 

{Istraet tho aonu toxt ontrioa froa tbo printor aako filo. 
} 


oxtraet^toxt t 

■ov 

di,offaot awnu tablo 

{initialiao DX 


puab 

ai 

{■avo atarting addroaa 

toxtli 

eall 

akip^eoHwnt 

{akip ecMont linoa 

toxt2i 

cap 

byto*‘ptr (ai],0 

{Oxit if top ia roaebod 


je 

oxtraet eodoa 



aov 

ex, 21 ~ 


toxtSs 

lodab 


{Mt a cbaraetor 


cap 

al,4Ph 

{finiab tbia lino and procood 


jo 

toxtS 

I to tbo noxt if a aoadeolon 


cap 

al,"{" 

{ or earriago rotum ia 


jo 

toxt4 

{ oneountorod 


atoab 


{eopy tbo cbaraetor 


loop 

toxtS 

{loop baek for another 

toxt4t 

call 

add apaeoa 

ipad toxt with apaeoa 


inc 

linobount 

{rogiator tbo entry 


eall 

noxtlino 

{find atart of noxt lino 


j"P 

toxtl 


toxtSt 

cAl 

add_^apacoa 

{pad toxt with apaeoa 


inc 

linocount 

{rogiator tbo ontry 


inc 

ai 

{advance ax to atart of 


jep 

toxtl 

{ next lino 

{ 
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PRODUCTIVITY 



If Everyone Woited Alike, 
WeWoddOnlyHaveTo 
Mate One 
^Computet 




:v' !* •; 


ORCLE 368 ON READER SERVICE CARD 
Mioubishi Electronio Arnehan, Inc. 

Infocmabon Syctenu Division 

991 Knox Sow Torrance, CA 90502. 

Miaubishi Elecok Sales Canada. Inc 
SH 'IS Woodbine Avenue 
Maritham, Ontario L3R 5Gl. 


But don’t. So we created a broad line of PC compatible 
computers to meet your individual computing needs while working 
within your budget 

V^ether you are with a Fiiitune 1000 corporation, manage a small 
business or work at home, there’s a Mitsubishi* computer to fit your 
requirements in size, speed and power. 

The sleek mp286L portable is easy to use at home or carry fix)m 
home to the office. The MP286 is a small footprint desktop PC For 
expandability, it's the 32'bit MP^86 or the new 16 MHz MP386s — 
the perfect balance of size and power. 

For greater ainvenience and performance flexibility, you can 
integrate your PC with a wide choice of Mitsubishi peripherals including 
color monitors, dbk drives, scanners and color thermal transfer printers. 

See our fell line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contaa the Mitsubishi Information Center by calling 
in die US. and Canada b800'556'1234, ext 25 (in California, 
l-800'44l-2345,ext25). 

With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 
quality and dcpendabilic>'. 

Mitsubishi Electronics. Personal ^ mitCI IDICUl 
computers and personal service. ▼ |j*®XbUDlDnl 

ELECTRONICS 


PRODUCTIVITY 


■ UTILITIES 




t HIKTLzn Advutcai il to tb« b«4lnning of tbo Mxt lino. 

Mxtlliw proe M«r 

lo^b 

cap olfiDb 

jBI MXtllM 

ine al 

rot 

BOxtllJM oadp 

1 Butfar uoaa uaod aftor iDatallatlea. 

P« 

acraon buffar 

pe 

Input buffar 
pc 

output buffor 
pc 

■onu^tabla 

• 

pc 

pe ♦ 1I2« 

pc 

pc ♦ asc 
pc 

pe * 3S< 

pe 

nd bopln 

{Sn‘UP2ASMfndst 
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1434 

DATA 

49. 

lA. 

4, 

EB, 

Cl. 

PP. 

C3. 

4, 

4, 


7, 

BP. 

74. 

P, 

44. 

16. 

63A 

Ul 

CLaiPKlvT 'Ctaatina 

IETUP2.C 


*1 OPEN 

SETUP2. 

COM 

- AS 41 


• 1 


1444 

DATA 

91. 

1. 

41. 

C2. 

2, 

E. 

49. 

It. 

C7, 

5. 

44, 

2, 

BA, 

38, 

67. 

1. 

536 

121 



-4 











1454 

DATA 

CD, 

14. 

44, 

1, 

BB. 

E. 

94. 

1, 

CO. 

14. 

33. 

C9, 

44, 

4, 

CD, 

16, 

633 

131 



TC 

144 














1464 

DATA 

3C. 

4. 

75, 

9, 

A, 

€9, 

74, 

P4. 

Et. 

62, 

4, 

EB, 

EP, 

3C, 

0. 

74. 

6DB 

141 



3.3> 



164 - 






1474 

DATA 

13. 

3C, 

14, 

74. 

3D, 

3C. 

34, 

72, 

El, 

44. 

P9, 

PP, 

74, 

DC, 

BB. 

75, 

7P3 

ISI 











1444 

DATA 

4, 

EB. 

09. 

36, 

44, 

5. 

53. 

51. 

57, 

BE, 

74, 

P, 

BP, 

74, 

14, 

Et, 

tE6 











1494 

DATA 

71, 

4, 

73, 

4, 

BE, 

9B. 

7, 

EB. 

A4, 

1, 

5P. 

59, 

54, 

EB, 

8D, 

84, 

742 

17« 

ir 

4BTTC < 

334 

1 THEN LSET 

)t-CHR4l 

ITTf 

1 PUT 41 






1144 

DATA 

PA, 

4. 

73. 

5. 

BE, 

Bt. 

7. 

EB, 

EE, 

BE, 

74, 

14, 

E4, 

3, 

1. 

43, 

774 




















DATA 







CD, 





16, 

C7, 


BA, 

3B, 

tic 

1»P 


LlNETOTSt 

.INECHECXI > 


•♦LINETOTBl 







1124 

DATA 

67. 

1 , 

CD. 

14, 

•a. 

24, 

A. 

49, 

19, 

a, 

CD, 

14, 

C3, 

PE, 

C9, 

4P, 

6AP 

2M 

IP LIMtCHECXf > 

LIHESUN4 THEM COTO 

324 









1134 

DATA 

44, 

P9. 

14, 

77, 

p. 

51. 

44. 

B, 

CD. 

14, 

Bt. 

34, 

A, 

*9, 

1, 

a. 

SA3 

21« 

LOCATE 

.21 

PRINT * 


lin 

• I’ 


264 


,4 • 

It OOTC 

364 



1144 

DATA 

CD, 

14. 

59, 

C3. 

51. 

44, 

P7, 

43, 

EE, 

19, 

49, 

19, 


4B, 

It, 

C7, 

794 




















1154 

DATA 

5, 

tt. 

EC. 

PD. 

59, 

C3, 

AA. 

Pt, 

Cl, 

44, 

P9, 

19, 

77. 

Bt, 

44, 


ABC 

23P 

CLOSE 1 HEAD 

ZLETOTI 

> PlLtCHtCXl - 

VALlPtLETOTI 







1164 

DATA 

CD. 

14. 

C3, 

57, 

47, 

32. 

C9, 

33, 

PP. 

BA. 

4, 

A, 

AC, 

E4, 

7A, 

4, 

73C 

24* 

ZP CMECMUMI 

<> 


>OTC 

364 










DATA 


PA. 




6E, 


3P, 


tA, 



4, 


34, 

AC, 


2S» 

pRim pftiirr 

’SETUP! 

COM 

craatad aoceoaafully’ 

I ST8TEK 





1144 

DATA 

E4. 

72. 

4, 

74, 

E7. 

3C. 

0. 

74, 

54, 

AA, 

Pt, 

Cl, 

74, 

44, 

EB. 

EP. 

4C4 

a(» 












1194 

DATA 

AC, 

Et. 

56, 


74, 


BB, 

5C. 

4. 

74. 

3P. 

3C, 

D, 

74. 

34. 

3C, 

SCO 

27* 


E4. 

t2. 

7, 

33, 

45. 

54, 

55, 

54, 

34, 

32, 

2E, 

34, 

24. 

34, 

63, 

39. 

4E7 

1344 

DATA 

34, 

73. 

3P, 

3C, 

lA, 

72, 

19, 

34. 

OP. 

3C, 

54. 

75, 

4. 

46, 

14, 

E4, 

593 

211 


24, 


34. 

34, 

34. 

34, 

5A, 

*4. 










1214 

DATA 

OP, 

44, 

PB. 

14, 

75. 

1C, 

3C. 

41, 

72, 

14. 

3C, 

46, 

77, 

14, 

3C, 

7. 

545 

a*t 

DATA 

<E, 

44. 

43, 

41, 

74, 

44. 

4P, 

4E. 

73, 

34, 

43. 

6r. 

3B, 

D. 


54. 

92P 

1234 

DATA 

2C, 

34. 

4A. 

DB. 

BA. 

C2. 

Pt. 

■6, 

3. 

C3, 

A, 

B4. 

75, 

4. 

4A, 

04, 

460 

34I 

DATA 

43, 

34, 

4D, 

41, 

47, 

41, 

7A, 

44. 

6t, 

63, 

34, 

PE, 

34, 

4A, 

65, 

66, 

SC2 

1334 

DATA 

EB. 

BE, 

54, 

32. 

C9, 

36. 

44, 

P, 

P». 

C3, 

BA. 

C3, 

AA, 

PE, 

Cl, 

74, 

9A1 

311 

DATA 

«, 

34, 

34, 

72, 

4P, 

73, 

44, 

73, 

65, 

D, 

A, 

44, 

tP, 

74, 

6B, 

65, 

57D 

1244 

DATA 

PI, 

4B, 

EB, 

45, 

SB, 

36, 

BB. 

P, 

PB, 

C3, 

1C, 

34, 

74, 

6, 

3C, 

3C. 

6Ct 

324 

DATA 

74. 

34, 

44, 

73. 

34, 

43. 

74, 

72, 

6C. 

3D. 

53. 

74, 

ap. 

53, 

64, 

69. 

574 

1254 

DATA 

74, 

2. 

3C. 

9, 

C3. 

3C, 

23, 

74, 

2. 

3C, 

37, 

C3. 

84, 

2. 

44, 

16. 

4CP 

334 

DATA 

«. 

74, 

D, 

A, 

34. 

lA. 

4, 

4. 

4, 

4, 

4. 

4. 

4. 

4, 

4, 

4. 

12P 

1364 

DATA 

4A. 

1. 

CO, 

17, 

Pt, 

C4, 

39, 

75, 

7. 

P6, 

C4, 

P9, 

74, 

2, 

P4, 

C3. 

443 

344 

DATA 

24. 

24, 

24. 

34. 

24, 

34, 

34, 

24, 

34, 

34, 

24. 

34, 

34, 

34, 

34, 

34, 

244 

1274 

DATA 

P9. 

C3. 


4A. 

CB. 

33. 

ED. 

E3, 

4, 

44. 

16. 

8a, 

1. 

AC, 

B4, 

4. 

453 

334 

DATA 

34, 

24, 

24, 

24, 

24, 

34, 

34, 

24. 

34, 

24, 

4, 

4, 

4, 

4, 

4, 

4, 

144 

1344 

DATA 

CO. 

17. 

t2. 

P9, 

C3, 

Et, 

04, 

PP, 

73, 

7, 

BE. 

46, 

7, 

B4, 

6E, 

4, 

944 

344 

DATA 

4. 

4, 

1, 

4, 

4, 

4, 

4, 

4. 

4, 

4, 

4, 

A, 

4. 

4, 

1, 

4. 

C 

1294 

DATA 

C3. 

At, 

9P, 

1. 

Pt. 

36. 

94. 

1, 

3, 

6. 

9A. 

1, 

3B. 

6. 

9C, 

1, 

530 

374 

DATA 

74. 

11. 

74, 

11. 

4C. 

3E, 

PP. 

It. 

40, 

1, 

PB, 

54, 

44. 

a, 

CD. 

It. 

664 

1344 

DATA 

73, 

BE, 

44, 

CB, 

44, 

36, 

At. 

1, 

E3, 

4. 

BA. 

4, 

PE, 

Ct, 

3, 

P4, 

444 

344 

DATA 

34, 

P, 

3C, 

3, 

54, 

75. 

4, 

3E. 

44. 

3B, 

4C. 

1, 

4. 

75. 

3, 

Et. 

425 

1314 

DATA 

B2. 

P4, 

tt, 

80, 

PP. 

C3, 

45. 

73, 

63, 

34. 

45, 

6B, 

74, 

65, 

72, 

24, 

a9A 

3*4 

ni-pk 

1. 

4, 

CP. 

2E, 

C4, 

4, 

4C, 

1 , 

1, 

34, 

S3. 

51, 

S3. 

55. 

56. 

57. 

4A4 

1334 

DATA 

3P, 

34, 

14. 

19, 

34. 

54. 

67, 

55, 

74, 

34. 

54, 

67, 

44, 

6B, 

45, 

72, 

4SC 

444 

DATA 

1E> 
















377 

1334 

DATA 

72. 

<P. 

72. 

3A, 

24, 

49, 

tE, 

76. 

61, 

6C, 

69. 

64, 

24. 

65, 

tE, 

74. 

5DB 

414 

DATA 

5P, 

3E, 

3D, 

3A, 

34, 

34. 

54, 

2E. 

C6, 

4, 

4C, 

1. 

4, 

C3, 

E, 

IP. 

4P7 

1344 


72. 

79. 

24, 

24. 

34. 

24, 

45. 

72. 

72. 

6P. 

73, 

3A. 

24. 

54. 

72. 

69, 


424 

DATA 

PC. 

44, 

24, 

44, 

1, 

44, 

3E. 

47, 

1, 

44. 

3, 

CD, 

14. 

49, 

E, 

6C, 

506 

1354 

DATA 

6C, 

74. 

65, 

72, 

34, 

6B, 

tP. 

74. 

24, 

73, 

65. 

61, 

64. 

79, 

E6, 

13. 

659 

434 

DATA 

1, 

44, 

14, 

4C. 

1, 

44, 

44, 

4. 

4C, 

C4. 

36, 

44, 

16. 

6E, 

4, 

49, 

4P3 

1364 

DATA 

4, 

44. 

7, 

E, 

CO, 

14, 

B4, 

1, 

CD, 

16, 

74, 

PA, 

BE, 

46, 

7, 

Bt. 

6B3 

444 

DATA 

14. 

tA, 

1, 

34, 

P4, 

4, 

43. 

4, 

44, 

75, 

10. 

C7, 

6. 

64, 

1 . 

4. 

44E 

1374 

DATA 

1, 

4. 

C3, 

44, 

3, 

BA, 

3t. 

67, 

1, 

CD. 

14, 

52, 

BB, 

16, 

91. 

1. 

540 

434 

DATA 

■*, 

C4, 

4. 

43, 

1, 

74, 

C4. 

6. 

96, 

1, 

7, 

Ct, 

6, 

97. 

1, 

74, 

set 

1344 

DATA 

41. 

C2, 

3, 

P, 

49, 

14, 

4, 

BB, 

76, 

PC, 

B4, 

2, 

5A, 

CD, 

14, 

C3. 

72P 

444 

DATA 

e7. 

4, 

44. 

1, 

0, 

c. 

E4, 

14, 

C7, 

6, 

64. 

1, 

4, 

BB, 

C6, 

6, 

53P 

1394 

DATA 

55, 

73, 

61, 

67, 

65, 

3A, 

24, 

53, 

45, 

54. 

55, 

54, 

32. 

34, 

5B, 

64, 

4P1 

474 

DATA 

45. 

1, 

74. 

C4, 

4, 

44, 

1, 

4P, 

C6. 

«. 

*7, 

1, 

74, 

C7. 

6. 

94. 

5P1 

1444 

DATA 

SA. 

50, 

54. 

74, 

61, 

74, 

64. 

50, 

54. 

66. 

69, 

6C. 

65, 

6B, 

61, 

6D, 

633 

444 

DATA 

1. 

7. 

4, 

44, 

1, 

45, 

34, 

CO. 

14. 

4A. 

E, 

66. 

1, 

tt. 

C9. 

34. 

4rD 

1414 

DATA 

65. 

5D. 

24, 

7C, 

34, 

SB, 

ap. 

43, 

24, 

63. 

<P, 

64. 

65. 

73. 

So, 

24. 

4F6 

444 

DATA 

44, 

t, 

41. 

1, 

4a. 

3E. 

42. 

1. 

44, 

Dl. 

41, 

C3, 

ID, 

14, 

49, 

16. 

SOB 

1424 

DATA 

7C, 

24, 

54. 

3P. 

55. 

SO, 

24. 

41, 

6C, 

73. 

65. 

<1, 

64, 

79, 

24. 

69, 

547 

344 

DATA 

43. 

1. 

E, 

7, 

BP, 

7C. 

a. 

44, 

DP, 

3. 

44, 

E, 

91, 

1, 

44, 

16. 

535 

1434 

DATA 

6E, 

73, 

74, 

61, 

6C. 

6C. 

65. 

64. 

34. 

43, 

61. 

6E. 

6E. 

tP, 

74. 

34, 

5PE 

314 

DATA 

43. 

1, 

E4, 

7. 

1, 

E4, 

5E, 

1. 

A4, 

97, 

1. 

EB. 

36, 

3. 

44, 

4. 

sea 

1444 

DATA 

75, 

6t, 

69, 

tt. 

73, 

74, 

61, 

6C. 

6C, 

24. 

4B. 

6P, 

74, 

34, 

69. 

6E. 

626 

324 

DATA 

CD, 

14. 

A, 

C4, 

74, 

33. 

3C, 

O, 

75, 

3, 

EB, 

44, 

4, 







73. 

74. 



4C. 













334 

DATA 

14. 

75. 

3. 

E4, 

4A, 

4, 

3C, 

2P. 

75. 

E4, 

At, 

96, 

1, 

E4, 

4, 

3. 

624 

1464 

DATA 

63. 

*P. 

64. 

*5, 

34, 

73, 

74, 

73. 

69, 

6B, 

67, 

34, 

54, 

72, 

69, 

6E, 

tap 

344 

DATA 

E4. 

14, 

3, 

A4, 

*7, 

1, 

EB, 

PB. 

2, 

EB, 

03, 

• 4. 


34. 

72, 


403 

1474 

DATA 

74. 

• 5, 

72. 

34, 

6B, 

4P, 


34, 

72, 

65, 

61. 

44, 

79. 

24, 

46, 

<9, 

5C4 

354 

DATA 

44, 

PC, 

44, 

77, 

lA, 

34, 

A4, 

46, 

1. 

ft. 

tt. 

3. 

54. 

44. 

tc. 

34. 

7A9 

1444 

DATA 

6C, 

65. 

24. 

6E, 

6P. 

74. 

34. 

66, 

6P. 

75, 

6t, 

64, 

24, 

46, 

69, 

6C, 

5B0 

344 

DATA 

44, 

24, 

4A. 

1, 

A4. 

47, 

1, 

E4. 

DA, 

2. 

E4, 

74. 

4, 

E4, 

AP, 

44, 

7C3 

1494 


65. 

34, 

74, 

6P, 

6P. 

34, 

tc. 

<1, 

73, 

*7, 

65. 

34, 

49. 

6E, 

73, 

75, 

scs 

374 

DATA 

PC, 

44. 

75, 

14, 

A4, 

44, 

1, 

44. 

CA. 

3. 

PE, 

E, 

9A, 

1, 

79. 

5, 

6E2 



66, 

66, 

69, 

63, 

49, 

65, 

6B, 

74, 

34, 

6D, 

65. 

6D, 

<P, 

72, 

79, 

34. 

425 

344 

DATA 

C4. 

4. 

4A, 

1, 

4, 

A4, 

47, 

1, 

E4. 

49. 

2, 

E4, 

91, 

44. 

PC. 

54. 

793 

1514 

DATA 

4D. 

61, 

64, 

65, 

34, 

66, 

69, 

6C, 

65, 

34. 

65. 

72, 

72, 

6P, 

72, 

24. 

5At 

344 

DATA 

75, 

14, 

A4, 

44. 

1, 

E4, 

AC, 

2. 

PE. 

6. 

9A, 

1 , 

•4, 

3t. 

9A, 

1. 

653 

1534 


30, 

34, 

6C, 

69, 

6E, 

65, 

34, 

36, 

55. 

6B, 

69, 

6B, 

73, 

74. 

61, 

6C, 

547 

444 

DATA 

A, 

73. 

E3, 

C4, 

4. 

4A, 

1. 

4, 

E4. 

04, 

44. 

PC. 

49, 

75. 

31, 

44, 

769 

1534 

DATA 

60. 

65, 

64. 

24. 

4, 

PC, 

C7, 

6, 

4, 

1, 

4, 

4, 

33, 

04, 

4C. 

C4, 

545 

414 

DATA 

3E. 

4E. 

1, 

1, 

74. 

17, 

PE, 


9P. 

1, 

79, 

4. 

A4, 

9E, 

1. 

PE, 

SD3 

1544 

DATA 

43, 

4e, 

C3, 

34, 

C3, 

74, 

11, 

BE, 

4, 

1, 

44. 

PE, 

49. 

14, 

4, 

P3, 

714 

424 

DATA 

C4, 

A2, 

4P, 

1, 

E4. 

1, 

2. 

A4, 

97, 

1. 

tt. 

77, 

2 , 

Et. 

6E, 

PP, 

7C4 

1554 

DATA 

At. 

75, 

ED, 

C6, 

6, 

t4. 

a. 

1, 

BE. 

•1, 

4. 

AC, 

3C, 

34, 

74, 

PB, 

777 

434 

DATA 

44, 

PC, 

31, 

73. 

PS. 

44, 

3t. 

4B, 

1, 

1, 

74. 

PI. 

Pt. 

6, 

9P, 

1. 

7A1 

1564 

DATA 

3C, 

0. 

75, 

3, 

tt. 

6P. 

94, 

3C, 

3P. 

74. 

11. 

BA, 

37, 

4, 

•4, 

38, 

552 

444 

DATA 

A4, 

4E. 

1 , 

34. 

4, 

4P, 

1, 

75, 

DB, 

ct. 

6, 

9P, 

1. 

4, 

E4, 

04. 

694 

1574 


B4, 

4. 

4, 

75, 

IS, 

4B, 

EB, 


4. 


64, 

94, 


34, 


3C, 

742 

434 

DATA 

EE, 

7e, 

4, 

44, 

C3. 

3, 

44. 

E, 

91. 

1, 

44. 

16, 

93. 

1, 

Et, 

14, 

624 

1544 


55. 

74, 

14. 

3C. 

43, 

74, 

3A, 

BA. 

4. 

4, 

44. 

9. 

CD. 

31, 

84. 

1, 

SIC 

444 

DATA 

4, 

■*. 

2 , 

4A, 

3E, 

47, 

1, 

44, 

16, 

*E. 

1, 

CD, 

14, 

44, 

1, 

44, 

513 

1594 


4C. 


31, 


5A, 

4. 

44, 

3t. 

B4, 

a. 

1. 

75, 


ca. 

75, 

a. 

tea 

474 

DATA 

E. 

4C, 

1, 

CO, 

14, 

t4. 

54, 

PB. 

4, 

4, 

4, 

4, 

A3, 

44. 

3, 

51. 

514 

1644 



49, 

4, 

73, 

ES, 

BA, 

OB, 

4. 

44, 

9. 

CO. 

21, 

44, 

4. 

4C, 

CD. 

774 

444 

DATA 

3A. 

Dl. 

PE. 

C2, 

■ 4. 

14, 

4A, 

3. 

2A, 

P5, 

PB, 

C6. 

4A. 

CE. 

33, 

ED. 

944 

1614 

DATA 

31, 

E, 

7, 

BP, 

74, 

11, 

tt. 

3A. 

PO, 

BA, 

64. 

4, 

72, 

ce. 

A, 

C9, 

tea 

444 

DATA 

3A, 

4A. 

3E. 

47, 

1, 

51. 

52, 

44. 

B, 

4A, 

3, 

44, 

2. 

CD. 

14, 

2C, 

514 

1624 

DATA 

74, 

CB, 

■4, 

47, 

PD, 

BA, 

7C. 

4. 

72, 

Ct. 

BE, 

74. 

11, 

E4, 

C2. 

PD, 

A36 

744 

DATA 

PP. 

14, 

14. 

3. 

Pt, 

C3, 

B2, 

P3. 

5A, 

Pt. 

Ct, 

59. 

t3. 

B7, 

C3, 

B4. 

ACC 

1634 

DATA 

BB, 

4, 

4C, 

CD, 

31, 

BA, 

37, 

4, 

44, 

3t, 

t4. 

a. 

4, 

75, 

AB, 

BB. 

ttD 

714 

DATA 

4. 

CO, 

14. 

A4, 

C3. 

51. 

AD, 

4A, 

OC. 

B4. 

9. 

49, 

1, 

4. 

CO. 

14, 

744 

1644 


9, 

35. 


31. 

•9, 

IB. 

BO, 

1, 

4C, 

6, 

4P. 

1, 

44, 

9, 

25, 

BA. 

533 

724 

DATA 

34, 

C3, 

31. 

24, 

32. 

24. 

33, 

24, 

34, 

34. 

35. 

24. 

36, 

34, 

37. 

34, 

364 

1654 


A4. 

1, 


31. 

Al, 

3e. 

4, 

•t. 

Ct, 

84. 

49. 

CO. 

31, 

44, 

9, 

BA. 

714 

734 

DATA 

34. 

24, 

34, 

34, 

31. 

34. 

44, 

4. 

6, 

4A, 

3B, 

96, 

1, 

44, 

E, 

91, 

459 

1664 


3, 

1. 

CD, 

31, 

Bt. 

a. 

31. 

4B. 

16, 

A2, 

1, 

41. 

EA. 

PI. 

PP. 

41. 

734 

744 

DATA 

1. 

4E, 

14. 

43. 

1, 

CD. 

14. 

44, 

E, 

91, 

1, 

44, 

16, 

93, 

1. 

4A, 

4PD 

1674 


4, 

03, 

EA, 

CO, 

31. 

4C. 

Cl. 

44. 

9, 

35, 

CD, 

31. 

4C, 

ca. 

34, 

Cl. 

434 

754 

DATA 

IE. 

43, 

1, 

44, 

44, 

S, 

44. 

16, 

91. 

1, 

41, 

C2. 

3, 

1, 

53, 

BE, 

5AS 

1644 

DATA 

75, 

14, 

BE, 

Cl, 

44, 

49, 

CD, 

31. 

72. 

13, 

IB, 

4B, 

9, 

25. 

36, 

C5, 

638 

744 

DATA 

74, 

1. 

44, 

lA, 


44, 

54. 

4, 

5A. 

PE, 

C6, 

53, 

49, 

lA, 

4. 

4A, 

651 

1694 

DATA 

16. 

40, 

1, 

CO, 

31. 

IP. 

26. 

P7. 

16, 

4. 

1, 

P4, 

C3. 

P9. 

C3, 

4, 

t5C 

774 

DATA 

It. 

44. 

1, 

44, 

to. 


SA, 

Pt, 

C6, 

49, 

A, 

4, 

BE, 

03, 

3, 

51, 

34P 

1744 

DATA 

4, 

4, 

4, 

4, 

4, 

44, 

06. 

AC, 

3C. 

D, 

74, 


3C, 

34, 

75. 

P7, 

496 

744 

DATA 

32, 

*4, 

2, 

CD, 

14, 

44, 

44, 

E. 

CD, 

14, 

PE, 

C3, 

49, 

2, 

4, 

EB, 

731 

1714 


Ct. 

44, 

PP. 

a. 

44, 

4, 

3D, 

CD, 

31, 

4A, 

BE, 

4, 

72, 

15, 

A3. 

tP, 

755 

744 


3E, 

4, 

SA, 


C4. 

54, 

B3, 

e7, 

52, 

49, 

lA, 

4, 

4A, 

IB, 

96, 

1, 

6D2 

1734 


9, 

44, 

OB, 

B4. 

2 , 

43, 

33. 

C9, 

33, 

02. 

CO. 

21, 

4, 

03, 

74. 

6, 

tAB 

444 

DATA 

B4, 

C4, 

4. 

3A, 

PE, 

C4, 

52. 

AS, 

97. 

1, 

49, 

lA, 

4. 

■ 4, 

37, 

1, 

733 

1734 

DATA 

4A, 

9D, 

4, 

E9, 

14, 

PP, 

3D, 

D4. 

PP. 

77, 

P5, 

A3, 

PI. 

9, 

B4, 

4A, 

9tE 

414 


5A. 
















79A 

1744 

DATA 

BB, 

4, 

14, 

E, 

7, 

CD, 

31, 

BA, 

AC, 

4. 

73, 

E7, 

44, 

44, 

4B, 

IB, 

t3A 

424 


t4, 

2, 

4A, 

3E. 

47, 

1, 

CO, 

14. 

AC, 

44, 

E. 

CD, 

14, 

ta. 

P9. 

C3, 

7Ae 

1754 

DATA 

PI, 

9, 

43, 

C3, 

13. 

41, 

4. 

03. 

EB, 

CD, 

21, 

BA, 

AC, 

a. 

72, 

03, 

466 

434 


4. 

4. 

4, 

4, 

4. 

4, 

44. 

E, 

44. 

4, 

3A. 

P5. 

PE. 

CE. 

44, 

36, 

4C9 

1764 

DATA 

A3. 

P3, 

9, 

44, 

4. 

43, 

B4. 

11, 

tP. 

9. 

13, 

C9, 

33. 

03. 

CO, 

31, 

729 

444 

DATA 

•3. 

4, 

2A, 

01, 

PE, 

CA, 

44, 

16. 

44, 

4, 

4A, 

3E, 

67. 

1, 

44. 

3, 

651 

1774 

DATA 

44, 

3P, 

44, 

IE, 

tP. 

9. 

44. 

t. 

PI. 

9, 

33. 

03, 

3B. 

48. 

IB. 

P3. 

tP9 

454 


•t. 

14, 

44, 

4, 

CD, 

14, 

B4, 

DA, 

9, 

B9, 

1. 

4. 

CD, 

14, 

PB, 

C3, 

6PB 

1744 

DATA 

9, 

CO, 

21, 

44, 

3B. 

3B, 

4B, 

IE, 

EF, 

9, 

CD. 

31, 

2E. 

4B. 

IE. 

PI, 

66E 

444 

DATA 

•t. 

E, 

*4, 


EB, 

SC. 

t. 

44, 

2, 

2, 

16. 

44, 

4, 

CD. 

14, 

44, 

544 

1794 

DATA 

9, 

14, 

7P. 

PP, 

lA, 

75, 

1, 

44, 

41, 

7P. 

PI. 

0, 

A, 

74. 

7, 

C7, 

639 

474 

DATA 

tr. 

4, 

•4, 

1, 

4, 

CD, 

14, 

44, 

2, 

44, 

16. 

44, 

4, 

2. 

36, 

43, 

4PB 

1444 

DATA 

7, 

0, 

A, 

43, 

C3, 

2, 

Ct, 

7, 

a. 


7, 

33, 

Pt, 

BP, 

74. 

1, 

4A1 

444 


4, 

PE, 

C4, 

CO. 

14, 

44, 

04. 

9, 

49. 

1, 

4. 

CD, 

14, 

Pt, 

C3, 

44, 

444 

1414 

DATA 

ta. 

C7, 

4, 

44, 

3C, 

4, 

75, 

3, 

EB, 

7P, 

94. 

*9, 

lA, 

4, 

AC, 

3C, 

694 

444 



44. 


E4, 

20. 

4. 

44. 

3, 

3. 

16, 

44, 

4, 

CO, 

14, 

44, 

09, 

567 

1424 



75, 

3, 

46, 

E4. 

6, 

AA, 

E3, 

PS, 

■ 4, 

49, 

4, 

BP, 

74, 

11, 

56, 

77C 

444 


4. 

44, 

1, 

4, 

CD, 

14, 

44, 

16, 

44. 

4, 

PE, 

Ct, 

53, 

44, 

B, 

43, 

SPA 

1434 

DATA 

Et, 

A7. 

a. 

44, 

3C, 

a. 

74. 

27. 

49. 

14, 

4. 

AC, 

3C, 

D, 

74, 

14, 

534 

414 

DATA 

4. 

E4, 

ID. 

4. 

SA. 

2. 

14. 

•4, 


PE, 

C2. 

44. 

B. 

43. 


E4. 

5C6 

1944 

DATA 

3C, 

34, 

74, 

3, 

AA, 

43. 

P4, 

e4. 

49, 

4, 

3e, 

PP, 

6, 

9C. 

1. 

E4, 

797 

424 

DATA 

P, 

4, 

C3. 

44, 

2. 

4A, 

3B. 

67, 

1. 

CO, 

It. 

44, 

C4. 

9. 

CO, 

14, 

5P7 

last 

DATA 

93, 

4, 

EB, 

DC, 

E4. 

7C. 

4, 

3E, 

PP. 

6, 

9C, 

1, 

46, 

EB, 

01, 

3E, 

748 

434 

DATA 

C3. 

tA, 

3E, 

47, 

1, 

51, 

44, 

2, 

CD, 

14, 

44, 

43, 

9, 

49, 

1, 

4, 

645 

1464 

DATA 

49, 

3X, 

At. 

1, 

5X, 

2E. 

44. 

X, 

9C. 

1, 

E3, 

16. 

Et, 

64, 

4, 

AC, 

633 

444 


CD. 

14, 

Pt, 

C4. 

54, 

t3. 

tt, 

C3, 

AS, 

9P, 

1, 

43, 

C4, 

P6, 

E3, 

44, 

AAC 

1474 

DATA 

3C. 


74. 

3B. 

3C. 

34, 

75. 

P7, 

51, 

EB, 

47. 

PB, 

59, 

72, 

33, 

46, 

640 

434 


r4. 

41, 

C4, 

71. 

11. 

44, 

4, 

6, 

tA, 

3B, 

96. 

1, 

44, 

E, 

91, 

1, 

644 

1444 

DATA 

B3. 

tA, 

E, 

IP, 

49, 

3t, 

A3. 

1, 

Al, 

9C, 

1. 

4. 

C4, 

74, 

A, 

44. 

633 

444 

DATA 

41, 

Cl, 

4. 

3, 

51. 

44. 

01, 

■ 1. 

C2. 

13. 

9. 

CD, 

14, 

5A, 

49, 

A. 

653 

1494 

DATA 

Pt, 

36. 

98, 

1, 

Pt, 

Ct. 

A3. 

98, 

1, 

44, 

49. 

BE, 

6, 

P3, 

9, 

CO. 

431 

474 

DATA 

4, 

A4, 

*E. 

1, 

PE, 

C4. 

3A, 

4. 

9P. 

1 , 

75, 

C, 

P6. 

at. 

94. 

1. 

tlB 

1944 

DATA 

31, 

C3. 

B, 

IP. 

44, 

9. 

4A, 

Ct, 

4, 

CO, 

31, 

Al, 

9C, 

1, 

24, 

Cl. 

664 

444 

DATA 

4B, 


4C, 

1, 

34. 

C4. 

tl. 

E. 

51. 

53, 

B9, 

14, 

4, 

EB, 

P4, 

Pt. 

764 

1914 

DATA 

44, 

ta. 

5. 

4, 

44. 

1, 

4C. 

CD, 

31. 

BB, 

A, 

4. 

33, 

C9, 

41. 

33, 

555 

444 

DATA 

SA, 

PE, 

C4, 

54, 

t2. 

P3. 

C3, 

54. 

A4, 

66, 

1, 

Pt. 

tt. 

32, 

P6. 

3, 

96C 

1934 

DATA 

03, 

P7. 

P3. 

53. 

4. 

C4. 

75. 

P6, 

5A, 

44, 

C3, 

34, 

44, 

2, 

CD, 

31, 

444 

1444 DATA C2 

Dl 

Ef 

3 

4 

SA 

1 

. 44 

Pt 

47 

BE 

6 

44 

1 

41 

3E, 

66D 

1934 

DATA 

B3, 

P6. 

C3, 

El. 

4, 

44, 

34. 

P3, 

AA. 

C3, 

B4, 

3C, 

33, 

75, 

5, 

EB, 

BP3 

1414 DATA 44 

1 

1 

44 

74 

4 

4J 

, DA 

3 

EC 

A6 

4 

74 

PB 

54 

AA, 

739 

1944 

DATA 

3, 

4, 

E4, 

Pt, 

ca. 

AC, 

3C. 

o. 

75, 

PB, 

46, 

C3, 

4, 

4, 

a. 

4, 

615 

1424 DATA 47 

E2 

PC 

C3 

44 

14 

41 

, 1 

2 

36 

9A 

1 

41 

C2 

2 

3. 

636 

1954 

DATA 

274414 

















SETUP2.BAS: By running this BASIC program, you can create SETVP2.COM without using a macro assembler. 
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SETUP2 BY MODEM 

T he programs published in PC 
Magazine are available by 
modem from PC MagNet, an on- 
line information service admini- 
stered by CompuServe. 

DOWNLOADING A UTILITY 
Here's the fastest way to get a PC 
Magazine utility or program file 
from PC MagNet: 

I. Log on to PC MagNet. 

2. Enter GO UTILITIES or choose 
(3) PC Magazine Utilities from the 
top menu. 

3. Choose (4) Direct Utility 
E)ownload. 

4. Enter the filename (or just the 
first four letters). 

5. Select the file from those pre- 
sented. 

6. Read the description of the file. 

7. Answer (Y) to Do you wish to 
download this file? 

8. Press Enter to see transfer 
protocols. 

9. Choose a protocol (we recom- 
mend you use XMODEM or 
CompuServe Quick-B). 

10. Download the file. 

ONE CALL GETS YOU 
STARTED! Sign up on-line at no 
additional charge. 

1. To subscribe, set your modem to: 
300 or 1,200 bps, 7 data bits, even 
parity, 1 stop bit, and full duplex. 
Call CHie of the numbers list^: 


Anaheim, CA 
Atlanta, GA 
Baltimore, MD 
Boston, MA 
Chicago, IL 
Cleveland, OH 
Dallas. TX 
Detroit, Ml 
Houston, TX 
Los Angeles, CA 
Miami, FL 
Minneapolis, MN 
New York, NY 
Newark, NJ 
Philadelphia, PA 
Pittsburg, PA 
San Diego, CA 
San Francisco, CA 


(714) 520-9724 
(404) 266-7014 
(301)254-7113 
(617) 542-1796 

(312) 693-0330 
(216) 771-6860 

(214) 953-0212 

(313) 255-9207 
(713)462-0202 
(213) 739-8906 
(305) 266-0231 
(612) 342-2207 
(212)422-8820 
(201)624-6565 

(215) 977-9758 
(412) 391-7732 
(619) 283-6091 
(415)956-4191 

(continues) 


PRODUCTIVITY 



SETUP2 

Command 

Jeff Prosise 

May 30, 1989 (UtUiHes) 

Purpose: 

Sends menu-selected or typed control codes to a printer 
from within an application or from the DOS prompt. 

Format: 

SETDF2 [d:] [path] [/ilMSM] | [/C cod*«] | [/D] 

Remarks: 

Entered without the /C option, SETUP2 becomes a RAM- 
resident utility with a pop-up menu of user-configured 
printer control sequences specified in filename. The default 
hotkey is Ctrl-Right Shift. Esc closes the menu window 
and returns to any already running application. Entering 
SETUP2 with the /U option uninstalls the utility if no 
subsequent T5R program has been loaded. 


Any ASCII text editor or word processor can be used to 
create filename, which contains the desired printer com- 
mands. This file may be up to 64K in overall size and may 
contain any number of lines, each of which must be ended 
by pressing Enter. The first line identifies the printer or 
company (hit Enter alone to leave it blank) and may be up 
to 26 characters long. Subsequent lines consist of up to 20 
characters of identif^ng ASCII text, followed by a semico- 
lon, followed by up to 255 bytes containing the printer 
control sequence. For example, the first four lines of a 



filename for an HP LaserJet might be entered thus: 

B>P lASERJST 

SpraadahMt; 27, ' ' allo2«5 . 647c66F' • . 11 , •• «k2S' ' 
Rsaat Prlntar; 27, "E" 

Form FMd; 12 

ASCII 27 is the (decimal) escape character; it could alterna- 
tively be entered in hexadecimal notation as xlB or 0x1 B, 
following the C-language style. Numeric entries may be 
separated by commas (as shown) or by spaces or tabs. 
Literal ASCII text must be enclosed either within double 
quotes (as shown) or single quotes. White space to the 
right of the semicolon is ignored, and any line in filename 
beginning with a pound sign (#) is treated as a conunent 
line and will not appear in the SETUP2 window. 

In the example just cited, when the SETUP2 menu is 
popped up with Ctrl-Right Shift, the words "Spreadsheet," 
"Reset Printer," and "Form Feed" will appear next to lines 
identified as FI, F2, and F3. The associated printer control 
codes do not appear in the on-screen menu but are sent to 
the printer either by pressing the indicated function key or 
by moving the menu highlight bar to the appropriate line 
with the Up- and Down-Arrow keys and pressing Enter. 
The PgDn and PgUp keys bring lines in filename beyond the 
first "page" (ten lines) into the menu window. 
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PRODUCTIVITY 

■ UnLITIES 



Jeff Prosise 


SETUP2 

Command 

May 30, 1989 (Utilities) 

Below F10 in the SETUP2 menu is a blank line that may be 
used to send printer control sequences not contained in 
filename. This line is accessed by pressing the Slash key (/), 
typing in the actual control codes (using the format conven- 
tions previously discussed), and pressing Enter. In this 
case, the actual printer codes are sho^vn on the screen; the 
entry tine scrolls horizontally to accommodate sequences of 
more than 100 characters. 

Entering SETUP2 with the /C option enables sending 
printer control codes from the command line without 
making the utility RAM-resident. This is useful both for 
testing and for batch file operations. The codes are again 
enter^ with the numeric and quote-mark conventions 
previously indicated. Note that each line must end with an 
ASCII 13,10 (carriage retum/line feed) sequence. 

By default, SETUP2 uses LPTl. Users familiar with 
DEBUG.COM can change the entry at offset 018A (nor- 
mally 0) to 1 (for LPT2) or to 2 (for LPT3). Similarly, the 
default Ctrl-Right Shift hotkey can be changed to another 
Shift key combination by changing the entry at offset 01 B3 
(normaUy 5). A hex value of C in this location would 
change the hotkey to Ctrl-Alt, for example. A complete 
table of shift mask values is printed in the original article. 


Seattle. W A (206)241-9111 

St. Louis, MO (314)241-3102 

Washington, DC (202) 388-4280 

(Note; After you have become a 
member, you can locate a local 
telephone access number, or 2.400- 
bps service, by typing GO PHONES 
at the ! prompt.) 

2. When you receive a Connect or 
Carrier Detected message, enter 
Ctrl-C. 

3. At the HOST NAME prompt, 
enter CIS. 

4. At the USER ID prompt, enter 
177000.5000. 

5. At the PASSWORD prompt, enter 
PC*MAGNET. 

6. At the Enter agreement number 
prompt, enter Z10D8910. 

7. Register your name and enter 
your VISA, MasterCard, or 
American Express account number. 

8. Your personal User ID number 
and Password will be displayed at 
the end of the subscription process. 
Please record them in a secure place. 

9. A new password will arrive in the 
mail within 10 days to confirm your 
subscription. 

There are no connect charges for PC 
MagNet during the subscription 
process. 

PC MagNet costs $12.50 an hour 
for 1.200/2.400-bps service and $6 
for 3(X)-bps, via MasterCard. VISA, 
or American Express. There is no 
additional charge for downloading 
source code or compiled programs 
from PC MagNet. These programs 
can be copied but are copyrighted 
and are made available only for 
noncommercial use. You may make 
copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is strictly prohibited. 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Why Pay More? 


You can have the power and performance 
of the IBM PC/AT for half the price/’ ■ 


ALTEC-286/10 $ 875.00 
ALTEC-286/12 $ 975.00 
ALTEC-286/16 $1275.00 


ALTEC ZIP -386/16 $1795.00 
ZIP -386/20 $1995.00 


ALTEC-XT/10 

SYSTEM 


TURBO 

$595.00 


80386 PROCESSOR RUNNING AT 

6/8/16 OR 20 MHz 

1MB RAM (EXPANDABLE TO 8MB) 

80287 / 80367 SUPPORT 

DUAL HDD/FDD CONTROLLER 

CLOCK/CALENDAR W/BATTERY 

BACKUP 

200W POWER SUPPLY 
1 SERIAL/1 PARALLEL PORT 
1.2 MB FLOPPY DRIVE 
ENHANCED 101 KEYBOARD 
PHOENDC/AWARD BIOS 


• 8088-1 PROCESSOR 
•4.77/10 MHz DUAL SPEED 

• 640K RAM 

• 150W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL/1 
GAME PORT 

• CL(X:K / CALENDAR W / 
BATTERY BACKUP 

•S4-KEY KEYBOARD 
•360K FLOPPY DRIVE 
•PHOENIX BIOS 


80286 PROCESSOR RUNNING AT 
6/10 OR 12 OR 16 MHz 
512KRAM 

80287 SUPPORT 

DUAL HDD/FDD CONTROLLER 
CLOCK/CALENDAH WITH BATTERY 
BACKUP 

200W POWER SUPPLY 
1 SERIAL/1 PARALLEL PORT 
1.2MB FLOPPY DRIVE 
ENHANCED 101 KEYBOARD 
PHOENDC/AWARD BIOS 


TO ORDER, CALL 800-255-9971 

International inquiry : 213-888-9100 
Technical supp^ : 213-888-0269 
FAX : 213-888-6687 


5751 RIckenbackM' Road 
LosAngotot, CA 90040 
MON • FRI 94 
SAT 10-4 


technol( 


r4Mrv« th« right to substitute equivalent parU. 
*AII brand of product names are trademarks or regis- 
tered trademarks of their respective company. 

CIRCLf 270()N Rl ADER SERVICE CARO 


*AU Prices ar»d specifications are subject to change vrtthout notice. 
*ALTEC can not be responsible for errors in typography or photography. 
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Sharpen Your Image With 
This Combination! 

Seiko CM1430 Color 
Monitor 

Knowledgeable PC 
are stating a preference for the Setko 
^ instruments CM-1430^ They 

Iready know than Ihe Zenith ^ 

harper focus and edge ^ ,hc NEC Multi- 

nd its greater upward companbtl.ty than 

ync 11 

Orchid ProDcsigner VG A Adapter 

The ProDcsigner VGA is the most j 
powerful, expandable yet affor- 
dable video card m 

ProDcsigner supports both the | 

and ihhit bus. 512K i eo ■ ■ system. The 

ensuring maximum perlom 

VGA card brings your graphic. 

Get Both At $QQQ 
CMO’s Package Price: 



MONITORS 


Amdek 

Video 210 Monochr. Amber $ 88 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 169 
Color 632 14” VGA 640X480 359 


Color 732 PS/2 VGA 419 

SmattScan 735 MultiScan 469 

Computer Accessories 
EGA £7 CGA Dau Display 999 

Comerslone 

SinglePage Display 749 

Magnavox 

7BM623 12” TTL Amber 85 

7CM8515 14" Comp./RGB 279 

7BM749 14” Flatsquare VGA 149 

9CM043 14” HiRes EGA 349 

9CM062 14" VGA Color 349 

9CM082 14" VGA Color 399 

NEC 

Multisync 2A 529 

Multisync 3D 699 


Packard Bell 

PB-1272 12’ TTL Mono $ 79 
PB-1472 14" TTL 132 Col. 109 
PB-1422EG 14" HiRes EGA 359 
PB-8526MS 14" Uniscan 449 



MAGNAVOX 


CM876i 14” Conp RGB 
»233 


PC/TOO 


14" RGB Color Display 

$ 229 

Polaroid 


Palette EGA Plus 

2199 

Taxan 


770+ Multi-Vision 14" RGB 

479 

Wyse Terminals 


\SY-30. 50. 60 

Call 

Zenith 


ZFM-1490 14" VGA Analog 

599 



ATD-ZuckerBoard 


Color Half Card 

69 

Monochrome Graphics Adapt. 79 

576K Half Card Memory 

59 

AT-Primary Memory Board 

99 



5lh GENERATION 


logical Connection 
256K M19 


AST 

Six Pak Plus Board 119 

VGA Plus Adapter 389 

Hot Shot 286 Board 349 

Rampagc/286 512K 399 

Boca Research 

TopHat 128K Expansion 129 

BocaRam/XT 0-2MB Board 109 

BocaRam/AT 0-4MB Board 149 

BocaRam/30 0-2MB 119 

BocaMCA Serial/Parallel 145 

Boca Multi EGA 189 

DCA 

Irma 2 3278 Board 729 

Emerald 

3XTwin Local 5251 Emul. 549 

3XMatc-48 5250 w/4800Bd 1299 
Everex 

Ram 3000 Dlx. 0-3MB Bd. 89 

RAM 8000 Dlx. 0-8MB 16-Bit 289 
Micro Enh. Dlx. 800x600 179 

EVGA 256 Colors 1280x600 279 
5th Generation 

Logical Connection 512K 489 

Hercules 

InColor Card 199 

Graphics Card Plus 169 

VGA Card 199 


Intel 

AboveBoard 2 Plus w/OK $319 


AboveBoard PS/286. 512K 419 

AboveBoard Plus w/5l2K 429 

AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 579 
Inboard 386/AT 80386 CPU 899 
Connection Coprocessor 759 

8087 PC/XT Coprocessor 95 

8087-2 PC/XT 8MH2 CoP. 135 

80287-8 IBM XT 8MHz CoP. 219 
80387-16 16MHr 80386 399 

Orchid Technology 
TinyTurbo 286 269 

RamQuest 11 Board 545 

Renaissance 

VGA 800x600 256K-PAL 259 

Video 7 

FastWrite Video Adapter 349 

Vega Deluxe Adapter 209 

Vega VGA Adapter 279 


Everex 

Floppy Stream 40 40MB Int. 359 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 979 

Iomega 

Bernoulli Box 11 Int 789 

Maynard 

Maynstream 60MB PS/2 Ext. Call 
Miniscribe 

8425 20MB iVi" 40Msec 249 

3650 40MB 5%” 61Msec 329 

3053 44MB 5W" 25Msec 469 

6085 70MB 5W” 28Mscc 599 

Mountain Computer 
TD-4000 40MB Int Tape 369 

TD-eOOO 80MB Int Tape 445 

PC-TOO 

TD-4000 40MB TapeBackup 339 
Plus Development 
20MB HardCard 539 

40MB HardCard 689 

20MB/40MB Passport Call 

Seagate 

ST-225 20MB w/coni 249 

ST-238 30MB w/cont 289 

ST-251 40MB Vi Height 349 

ST-4096 80MB Full Height 579 

Sony 

3V4” 720K Floppy Drive 89 

Symn 

Bri(^e-Flle 5W" External 249 

Bridge-Tape 40MB TpeBckup. 499 
Omni Board Controller 79 

Smanimage 60MB Internal 479 

QIC-Filc 60MB External 599 

DuraPak 15MB Removable 979 

Weltcc Laptop Subsystems 
Epson 360K Floppy 199 

NEC 1.2MB Ext Floppy 199 

Zenith 360K Ext. Floppy 199 



Your Source for Hardware, Software & Peripherals 




For Quality Computer Products, 


ASK OUR SALES CONSULTANTS TO HELP YOU CHOOSE EROM OVER ECKXI PRODUCTS. 


COMPUTERS 


AST 

Premium 286 & 386 Dsktps. Call 
Premium Workstations Call 

Compaq 

Desktops and Portables Call 

IBM 

PS/2 30. 50. 80 Call 

NEC 

MultiSpeed HD 20MB 2199 
ProSpeed 286 16MHz 80286 Call 
UltraUte Laptop 9.83 MHz New 
PC-TOO 

256K 12MH2 8088 Desktop 479 
640K lOMHz 8088 Desktop 699 
512K 8MHz 80286 Dskip 799 
512 12MHz 80286 Dskip 899 

Sysgen 

ProSystem 12MHz w/40MB 1999 

Toshiba 

TIOOO 8088 Uptop 779 

T1200 Floppy/HD Laptops Call 
T1600 12MH2 80C286 20MB Call 





Avcicx 

2400 Baud External 
Everex 

Evercom 12 1200 Baud Int. 
Evercom 24+ 2400 Ini 
Evcrcom 24E+ 2400 Ext 
Hayes 

SmartModem 1200 Baud 
SmartModem 2400 Baud 
Intel 

2400B Classic Internal 
PS/2 2400B Internal 
2400EX External 
Munita 

M1200 Facsimile 
Packard Bell 
2400 Baud Internal 
Panasonic 
UF'140 Panafax 
FX-89 Fax Board 
FX-505 Hi-Res Scanner 
Practical Peripherals 
1200 Baud Internal 


80 

149 

199 

275 

425 

229 

249 

299 

699 


899 

669 

999 


$ 84 
189 


1 200 Baud Stand Alone 
2400 Baud Stand Alone 

Sharp 

FO-220 Facsimile Machine 
The Complete PC 
Complete Fax 4800 Board 279 
Complete Answering Machine249 


899 


Zenith 

80286/386 Desktops 
SuperSpon Laptop 

Call 

Call 


Anchor 

1200 Baud Internal 

69 

1200 Baud External 

99 

2400 Baud Internal 

119 

2400 Baud External 

169 


Alps 

ASP- 1000 9-Pin Flatbed 
Allegro 24 24-Pin Flatbed 



Brother 

M-1709 240cps. 132 Col. 369 

HR-20 20cps Daisywheel 329 

HR-40 40cps Daisywheel 589 

Epson 

LX-800 180cps, 80 Column 169 
FX-850 264cps. 80 Column 359 
FX-1050 264cps. 132 Col. 449 

LQ-500 ISOcps, 24-Wire 279 
LQ-850 330cps. 24-Wire Call 
LQ-950 264cp5, 24-Wire Call 
LQ-1050 330cps. 132 Col. Call 

LQ-2550 SOOeps, 24-Wire Call 

Hewlett Packard 
Thinkjet 2225 329 

NEC 

P2200 Pinwriter 24-Wire 
P5200 Pinwriter 265cps 
LC-890 PostScript Laser 
Okidata 

ML-182+ ISOcps. 80 Col, 

ML-320 300cps, 80 Col. 

ML- 390 270cps, 24-Wirc 
Panasonic 

KX-P1180 192cps. 80 Col. 
KX-P1124 192cps. 24-Wire 
KX-P1592 ISOcps. 132 Col. 
KX-P1595 200cps. 132 Col. 
KX.P1524 24-Wirc. 132 Col. 579 
KX-P4450 User Call 

Seikosha 

SP1600A1 160cps. 9-Pin 185 

SK3000A1 300cps. Color (opt.) 365 
Star Micronics 
NX-1000 140cps. 80 Col. 

NX- 1000 7-Color. 80 Col. 

n 


359 

519 

3295 

249 

359 

499 

189 

339 

389 

469 


169 

239 


Aldus 


Aldus PageMaker Ver 3.0 

469 

Ashton-Tatc 


dBase IV 

459 

MultiMate Advantage 11 

289 


BLOC Publishing 

Form Tools $ 55 

Borland 

Quattro 149 

Breakthrongh 

Project Manager 3.0 355 

Central Point 

PC Tools Deluxe 50 

PC-II Option Board 129 

DAC Software 

DAC-Easy Accounting 60 

3th Generation 

FasiBack Plus 98 

Fox Software 

FoxBase+ Development 199 
Funk Software 

Allways 90 

Sideways 40 

IMSl 

Magician Graphics 129 

Intuit 

Quicken 33 

Logicteeb 

C7 Mouse w/Software 80 

ScanMan Scanner 189 

Lotus Development 
Lotus 1-2-3 289 

Lotus Agenda 289 

MECA 

Managing Your Money 119 

Meridian Technology 
CarbonCopy Plus 5 0 119 

Micro. Pro 

WordStar Professional 5.0 189 

Microrim 

R:Base for Dos 2.11 439 

Microsoft 

Serial or Buss Mouse 109 

Windows 206 Ver 2.1 70 

MSC 

OmniMouse 39 

Nantucket 

Clipper (Summer 87) 419 

Nolo Ptms 

WillMaker 45 

For The Record 38 


Peter Norton 

Norton Commander 
Advanced Utilities 



IMSl 

OptiMousr w Or. 

‘73 


PaperBack 

Vp.pianner Plus 2.0 

119 

Peachtree 

Complete Accounting 

169 

Quarterdeck 

DESQVicw 2.02 

80 

Server Technology 

EasyLan Starter Kit 

179 

Software Publishing 

1st Choice 3.0 

90 

1st Publisher 2.0 

80 

1st Graphics 

89 

The Complete PC 

Handscan For PC 

169 

Full Page Scanner 

The Software Group 

Enable Version 2.0 

579 

399 

Traveling Software 

Lap-Link Plus 

85 

WordPerfect Corp. 
WordPerfect 5.0 

219 

Xerox 

Ventura Publishing 2.0 

459 




Vour Source for Hardware, Software & Peripherals 


800 - 233-8950 

In Canada call: 800-233-8949 

AU Other Areas call: 717-327-9373 Fax call: 717-327-1217 
Educational, Governmental and Corporate Organizations 
CaU toU-free: 1-800-221-4283 

CMO, 101 Rdghard Avc-, Dept Bl, WUliamsport, PA 17701 


Over 400.000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 


POLICY: Add 3% (minimum $7.00) shipping and 
handling Larger shipments may require additional 
charges. Personal and company checks require 3 weeks 
to clear. For faster delivery, use your credit card or send coumcil 

cashier’s check or bank money order. Credit cards are '* 

not charged until we ship. Pennsylvania and Maryland residents add appropnate 
sales tax All prices are U.S.A. prices and are subject to change All items are subject 
to availability- Defective software will be replaced »1th the same item only Hardware 
will be replaced or repaired at our discretion within the terms and limits of the 
manulaaurer's warranty We cannot guarantee compatibility All sales are final and 
returned shipments are subject to a restocking fee. We arc not responsible for 
typographic or photographic errors 

BIOS 
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GIVE US HALF AN HOUR 
AND $399 AND WEIL 
GUARANIS YOUA 
FULL SATURED NETWORK. 


THAT’S ALL it takes to turn two IBM or compatible 
PCs into a true network. Half an hour or less to install 
MainLan and $399 for 
MainLan’s complete starter 
pack. 

And if you want to add 
1, 2 or more, it’s just a 
matter of $199 for each 
additional computer. 

An inexpensive way 
to turn your fragmented, 
unsociable collection of 
computers into a fully 
functioning network, 

sharing printers, making files, data and hard disks 
available to anyone who needs them, giving you 
electronic mail and the comfort of security 



The MainLan Starter L^ck-everythingyou need 
to connect two computers, including two network 
boards, software, documentation, and one Id5' 
shielded caUe with terminating plugs. The Extension 
Pack contains the network board, and one caUe 
and plug set. 


, r t « > u N » I I. 

‘commie*'^ 
liWi t 0 s 


FRIENDLY LAN LAUDABLE LAN 


MainLaris menu system lets 
you spend your time working 
instead of learning how to make 
it work. To transfer or manipulate 
files, redirect printer output, or 
send E-mail, just press the appropri - 
ate key You can be a full-fledged 
member of the network while 
using as little as 50k. All this 
at a transmission rate of 4 Mbps. 


Don’t just take our word on it. 
“PC WORLD” in England says 
“MainLan is a revolutionary 
way of operating in a multiple 
machine environment without 
having to make all of the usual 
sacrifices. It has the potential 
to be the low-cost networking 
standard of the fiimrer The 
kind of features that earned 


Yes. I want to see wha( MainLan's futi-featured LAN will do for me I understand that I may return it 
anytime within 30 days, for a full refund ^lam not completely sati^d. 


1 Starter Pack $399.00 + $10 Shipping £r Handling* 

Extension Pack(s) $ 199.00 + $10 Each Shipping & Handling* 

TOTAL** $ 


"Shipping via UPS Blue. ""Florida residents add 6% sales tax. 

Payment may be by Visa, MasterCard, money orders, cashiers check, or C.O.D.S Purchase Orders 
(hardcopies only) are accepted fivrn Fortune 1000 companies, and educational, medical, military 
and government installations Please note method of payment below 
NAME 

COMPANY 

ADDRESS 

CITY STATE ZIP 

TELEPHONE 

Money Order or Cashiers Check C.O.D. Visa MasterCard 

Account Number Expiration Date 

Signature 


MainLan the PC MAGAZINE 
EDITOR’S AWARD at the 1988 
British Personal Computer Awards. 
That’s MainLan. 

COMPATIBLE LAN 

Because MainLan is NETBIOS 
compatible, you can run most of 
the popular multiuser NETBIOS 
compatible applications programs 
without modifications. Supports 
file and record locking 

THRIFTY LAN 


MainLan is easy on your pocket- 
book, too Our unique hardware 
design costs less to produce-and 
you enjoy the savings. You’ll also 
enjoy not having to have an 
expensive network server 


THE FEATURES 

► NETBIOS compatible 

^ 4 Mcgtbiis per secoiKl transmission rate 
^ Needs as little as 30k RAM 

► Printer Sharing 

^ Hard Disk during (Viitual Drive) 

^ 90 days free su|^rt 


THE GUARANTEE 


It’s simple Try MainLan at our 
special introductory offer of $399 
for the 2-PC Starter Pack and if it’s not 
what you want in a LAN, return it 
within 30 days and we’ll remm your 
money The MainLan Extension Pack 
for one PC is $199. Limit of one Starter 
Pack per customer site, please. 


US Sage, Inc. Department CJl 
2005 Tree Fork Lane, Suite 125 
Longwood, IT. 32750 
(407)331-4400 FAX (407) 331-4406 


MainLan' 

LOCAL AREA NETWORK 

CALL TO ORDER 

800-999(m70 

IBM is » registered itadenurk of Iniernational Business Machines Corp 
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FINALLY! 


PRODUCTIVITY 

■ UTILITIES 


as the title at the top of the menu window. 
It may contain up to 26 characters. You'll 
probably use it for the name of your print- 
er. The line itself is not optional: to leave it 
blank, insert a blank line in its place in the 
PMFfile. 

The lines that follow define printer 
menus and control codes. Each line con- 
tains one string of menu text followed by 
the codes that are associated with it. Menu 
text does not have to be enclosed in quota- 
tion marks, but it must be terminated with a 
semicolon. The semicolon won’t show up 
in the window; it is used solely to mark 
where menu text ends and control codes 
begin. The codes themselves must adhere 
to the same flexible syntax outlined for en- 
tering codes on the command line follow- 
ing a /C qualifier or in the menu window’s 
input bar. Extra white space between con- 


■ With the menu window 
popped up, a string of 
codes can be sent by 
pressing a function key. 


trol codes is ignored, so you can use 
spaces, commas, and tabs as desired to for- 
mat a PMF file for readability. 

The first three lines in a PMF file for 
Epson-compatihle dot matrix printers 
might look something like those indicated 
below: 

EPSON RX/FX PRINTERS 
Elite Mode On; 27, "M" 

Elite Mode Off; 27, "P" 

The menu line text — everything to the 
of the semicolon — may be up to 20 charac- 
ters long; any additional characters will be 
ignored. The control codes and text to the 
right of the semicolon may comprise up to 
2SS bytes, though only a total of 20 charac- 
ters will show within the display window. 
In both of the examples shown above, the 
code strings are just 2 bytes in length: 
<ESC> (decimal 27) followed by a con- 
trol character. 

Menu lines are incorporated into SET- 
UP2’s menus in the same order in which 
they occur in the PMF file. For example, if 


EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
rA another ‘ 'screen draw" program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
>■ Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

Fast: Written in assembly language for speed. 
w- Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow automatically breaks the chart up & prints it in page size pieces. 
>■ Standard: Al standard flowcharting shapes included. Custom shapes can be ordered, 
w- User friendly: Don’t take our word for it. PC Magazine says "EasyFlow lives 
up to its name. It’s hard to imagine any easier and more flexibie way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 278.) 

>■ Mouse: Optional but fully supported. 

>■ It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

>■ It works: We are contractually prevented from mentioning the name of the “big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

>■ Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 
EASYFiowworks on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 -f $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O.. cheque. VISA, Mastercard or Company PO. 



The Chari fragment above was produced on an HP LaserJet-Plus and Is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavanTree Software LimKed Order Desk: 1-800-267-0668 
PO Box 1093-P InfotTTiation: (613) 544-6035 ext 49 

Thousand Island Park, NY 13692 Telefax(G3): (613)544-9632 
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■ UTILITIES 


a file contains 22 separate menu lines, the 
first 10 will correspond to function keys FI 
through FIO on page I of the SETUP2 
menu window, the next 10 to function 
keys FI through FlOon page 2, and page 3 
will contain just 2 lines. 

With the menu window popped up, a 
string of codes can be sent either by press- 
ing a function key or by using the Up- and 
Down- Arrow keys to highlight the desired 
menu choice and pressing Enter. Use the 
PgUp and PgDn keys to move between 
menu pages. 

Comment lines can be inserted any- 
where into a PMF file. A pound sign (#) in 
column 1 indicates that a line is to be treat- 
ed as a comment line. See the PMF file 
listings in the sidebar “Customizing SET- 
UP2 for Epson Dot Matrix Printers and HP 
LaserJets” in ortler to see Just a few exam- 
ples of the ways that comment lines may 
be used. 

If SETUP2 encounters a syntax error 
while processing a PMF file, it will stop 
and display the error message “Make file 
error - line XXX,” where XXX represents 
the line number where the error occurred. 
Since only menu lines are included in this 
count, however, the “line number” will 
probably differ from that of the physical 
line in the PMF file. For example, suppose 
your PMF file contains thrre comment 
lines and a title line preceding the first 
menu line. If SETUP2 reports a make file 
error in line 5, the error actually lies in the 
ninth line of the file — the fifth menu line. 
If an error is reported, SETUP2 will not in- 
stall itself in memory. 

Because of the enormous variety of 
printers on the market and the lack of any 
relevant standards, I did not build in a de- 
fault configuration for SETUP2. You’ll 
find a complete listing of all your printer's 
capabilities and the control code sequences 
used to invoke them in the manual that 
came with it. 

MODIFYING THE CODE While the 
SETUP2 program will allow you to 
change your printer menus with nothing 
but an ASCII text editor, there are two ad- 
ditional patch points you might need to 
change with DEBUG. 

If you want to use a hotkey combination 
other than the default Ctrl-Right Shift, you 
must replace the value at offset 01B3h 


PRODUCTIVITY 


SHIFT MASK Value Table 





1I_W^ * * * * 

• 

• • • 




[|»-Slilll|] • • • • • 




SHIFT MASK 01 23A56789AeCDEF 


FIguia 2; The shift mask values in the table 
above correspond to the different hotkey 
combinations formed with the Alt. Ctrl, Left 
Shift, and Right Shift keys. Decide which keys 
you want, then find a column with dots 
corresponding to those keys but no others. As 
explained in the text, use DEBUG. COM to 
enter the value found at the bottom of the 
column at offset 01B3h in the program. 


(which is normally 5) with a value ob- 
tained from the shift mask table shown in 
Figure 2. Thus, to change from Ctrl- 
Right Shift to Ctrl-Alt, for example, you 
need to enter the hex value C. (Remember, 
DEBUG always thinks in hex.) Assuming 
DEBUG.COM is in your current DOS 
path and SETUP2.COM is in your cirirent 
directory, the entire DEBUG command 
sequence would be 

DEBUG SETUP2.COM 

E 01B3 0C 

W 

a 

Similarly, if your printer is connected 
to LPT2 or LPT3 rather than to the default 
LPT 1 , you must use the same procedure to 
change the byte at offset OISAh (noimally 
0) to 1 for LPT2 or to 2 for LPT3. Be sure 
always to make a backup copy of the pro- 
gram before you work on it with DEBUG, 
so if you make a mistake you'll still have 
the backup to fall back on. 

PROGRAMMING NOTES Like many 
other pop-up utilities that have appeared in 
PC Magazine, SETUP2 paints a window 
onto the screen when it senses that the hot- 
keys have been pressed, and restores the 
screen upon exit. Unlike many of its prede- 
cessors, however, SETUP2 uses BIOS 
calls to do the reading and writing. This 
means that if you're running on an older 
PC, the menu window won’t snap into 
view as quickly as some others, but it also 


means that SETUP2 will be compatible 
with a greater number of machines. On a 
fast 286 or 386 machine, you’ll hardly no- 
tice the degradation in speed. The one 
point at which the program accesses video 
memory directly is when the highlighted 
menu bar is moved up or down. The rea- 
son is that while it's aesthetically accept- 
able for a window to paint itself on-screen 
in full view of the eye, a slow-moving light 
bar looks sloppy. 

Programmers may note that in order to 
make maximum use of memory, SETUP2 
stores control codes in a format similar to 
that of a linked list. Each binary string is 
preceded by 1 byte that denotes its length. 
Thus, a code sequence only 1 byte long 
will require 2 bytes of memory, while a 
more complex sequence that is 255 bytes 
in length will consume 256 bytes. SET- 
UP2's internal output routines use the 
count byte that begins a string of control 
codes to determine how many characters 
to transmit to the printer. 

SETUP2 also manages memory in a 
well-behaved manner. Rather than play 
fast and loose with DOS resources, the 
program shrinks its initial memory alloca- 
tion to 64K before processing a PMF file, 
determines the file’s size, and then re- 
quests a buffer of that size from DOS. The 
PMF file is read into the buffer and pro- 
cessed from there. This is an example of 
how .COM programs should behave — in 
direct contrast to how many of them really 
do act. 

PMF files may be up to 64K in length. 
Anything greater will cause SETUP2 to re- 
port that the file is too large for prxxtessing. 
The number of menu choices and control 
codes that can be incorporated into SET- 
UP2 is limited only by the number of lines 
you can fit into one PMF file. 

Installed without any menus, SETUP2 
will take up slightly less than 4K of memo- 
ry. The amount of RAM required with 
menus is determined by the number of 
menu lines and the length of the control 
code sequences associated with each. As a 
rule of thumb, count on 21 bytes plus the 
number of control codes for each line, 
above and beyond SETUP2’s base re- 
quirement. IIS 


Jeff Prosise is a contributing editor of PC 
Magazine. 
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■ ENVIRONMENTS ■ CHARLES PETZOLD 


IBM’S OS/2 1.1 
PROGRAMMING 
TOOLS 

IBM’s technical documentation for OSI2 1 . 1 and the Presentation Manager runs to more than 
3,000 pages. Here’s a breakdown of what you get, and what to expect from Microsoft. 



I t's a brave new world in programming. 
Remember the early days of DOS? Up 
through Version 2.0, IBM could rele- 
gate all the necessary technical informa- 
tion to appendices of its regular DOS user 
manuals. In the IX)S I . I manual, the tech- 
nical information fit in 70 pages with wide 
margins. IBM's first separately published 
DOS Technical Reference manual (for 
DOS 2. 1 ) was only about 1 50 pages. 

You didn't need any more. Even today, 
many DOS programmers get by without 
any official technical documentation from 
IBM or Microsoft, DOS and the ROM 
BIOS are simple enough to be thoroughly 
documented in programming books. 
There are even several small reference 
guides, such as Ray Duncan's MS-DOS 
Functions and IBM ROM BIOS (published 
by Microsoft Press), that provide program- 
mers with most of the information they 
need to use E)OS and the BIOS. 

OS/2 and the Presentation Manager are 
a different story, however. With OS/2 
Standard Edition 1 . 1 , you've got an oper- 
ating system with over 700 documented 
function calls. Moreover, programming 
for the Presentation Manager often re- 
quires more than just a compiler and tech- 
nical documentation. Header (or include) 
files make it much easier for programmers 
to use the function calls, and various tools 
with which to design icons, bitmaps, and 
dialog boxes have become as important as 
a compiler. 

Both IBM and Microsoft are (or will 
be) selling Programmer's Toolkits and 
Technical Reference sets for OS/2 1 . 1 . As 
with OS/2 1 .0 itself. IBM relea.sed its doc- 


umentation earlier than Microsoft. IBM 
began sending free version 1 . 1 updates to 
registered purchasers of its original OS/2 
1 .0 Programmer's Toolkit and OS/2 1 .0 
Technical Reference packages in January. 
These updates, which completely replace 
the earlier editions, began appearing on the 
shelves of computer stores at the same 
time. 

IBM's OS/2 l.l Programmer's Toolkit 
cosLs $787, and the Technical Reference 
package is $210 — 5 percent higher than 
the original OS/2 1 .0 versions. Currently, 
IBM is supporting Presentation Manager 
programming for only two languages: C 
and assembly language. These use the 
IBM C/2 version I . I compiler ($560) and 
the IBM Macro Assembler/2 ($225), re- 
spectively. 

MlCROSOFTS PLANS Though its re- 
lease is still (as of late January) several 
months away, Microsoft is also expected 


■ PM programming 
requires more than just a 
compiler and technical 
documentation. Header 
files make it easier to use 
function calls. 


to produce an OS/2 Programmer's Tool- 
kit. Unlike the IBM version, which sepa- 
rates the toolkit and technical reference, 
Microsoft intends to consolidate every- 
thing into one package. 

With OS/2 1 .0, the differences between 
the IBM and Microsoft toolkits were con- 
siderable. In particular, IBM's C header 
files declared the OS/2 functions with up- 
percase function names; Microsoft's head- 
er files used mixed-case function names. 
And in the.se header files Microsoft also in- 
troduced new data types designed to be 
consistent with the eventual OS/2 I . I con- 
ventions. 

The inconsistencies between toolkits 
have been eliminated for OS/2 1.1. I ex- 
pect the C header files in IBM's and Mi- 
crosoft's packages to be nearly identical. 
In most cases, the differences will involve 
only a different copyright notice. 

However, 1 still expect to see some dif- 
ferences between the IBM and Microsoft 
toolkits. The tutorials will certainly be dif- 
ferent, and the function call references 
may be stractured differently. I don't ex- 
pect to see the same quantity of informa- 
tion on device drivers in Microsoft's tool- 
kit as IBM provides. (Microsoft usually 
has separate device driver kits.) Naturally, 
I'll report on the Microsoft toolkit here 
when I get my hands on it. 

WHATSEMWHAT It's still not clear to 
me why IBM chose to separate the OS/2 
technical documentation and tools into two 
packages. I can't imagine a situation 
where you would need one package but not 
the other. 
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CopyWrite 

copies 

everything! 

CopyWrHe removes copy- 
protection from hundreds of 
software packages. If you 
find a case where CopyWrite 
can not remove protection, 
we will serxl you a custom 
CopyWrite for a fee. 

CopyWrite still includes the 
utility that makes copies of 
hundreds of other software 
packages. 

CopyWrite is revised regu- 
larly to keep up with the lat- 
est in copy protection. Revi- 
sions are available for $25 
US. 

CopyWrite roquires an IBM PC, XT, 
AT. PS/2 or compatibla with 25^ 
bytas memory and at least one 
diskette drive. It is not copy pro- 
tected. CopyWrHe is not for mak- 
ing copies for sale or trade, or for 
any o^er use that deprives soft- 
ware authors of payment for their 
work. 

CopyWrite costs $75 US. 
Customizing is an additional 
$100 US per product. 

When you order a new 
CopyWrite, ask us about 
Antidote to protect your 
computer from virus attacks. 

To order, send us a check for 
$75 US funds, or call with 
your credit card. We ship 
within a day. Available on 3 
or 5 inch diskettes. 


o 

Quaid Software Limited 

45 Charles Street East 
Third Floor Dept Ml 20 
Toronto Ontario M4Y 1 S2 
Canada 

(416) 961-8243 



DiSKSAVER 


Has heat destroyed your hard disk 
and all your valuable data? Are you 
faced with changing out a hard disk 
soon. ..due to bearings failing? Well, 
join the club! Heat is a cancer to 
hard disks that will sooner or later 
destroy them. The new technology 
disks all produce more heat than 
desired and many of them will sutler 
an early death in the confines of 
your PC system chassis. 


The PC DiskSaver sits below your 
half height disk drive and cools it 
30 + degrees, while operating from 
your current power supply. The 
actual life span of your hard disk 
may increase by several years. The 
PC DiskSaver comes in three mod- 
els and installs easily in any IBM 
PC, XT, AT, compatible or clone and 
comes with full instructions. 

Order your PC DiSkSavER today. 

$44.95 

Plus potUgt and handling 

Toll Free (800) 223-9758 
or 

In Montana call (406) 777-5511 



All 

American Technology Labs 

Dealer Inquiries Welcome-Patent Perxiing 
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The IBM OS/2 1.1 Programmer’s 
Toolkit consists of the following items: 

■ A 50-page Programming Overview 
manual and a 100-page Building Pro- 
grams manual that cover the basics of pro- 
gramming for OS/2 1.1. 

■ A 50()-page Programming Guide, 
which is a tutorial, with code examples, on 
programming for OS/2 1 . 1 and the Presen- 
tation Manager. (I'll discuss this below 
more fully.) 

■ Two diskettes (in both S '/4-inch and 
3 '/ 2 -inch high-density formats) that in- 
clude C header files, assembler include 
flies, the OS2.LIB import library, tools 
such as the resource compiler and icon edi- 
tor, and sample code. 

The IBM OS/2 1.1 Technical Refer- 
ence collection contains only manuals and 
no diskettes. There are four manuals, how- 
ever, which are divided into seven vol- 
umes: 

■ A Programming Reference manual di- 
vided into three volumes that total some 
1 ,400 pages. This documents the OS/2 1 . 1 
function calls. Presentation Manager mes- 
sages, and the graphics engine interface. 

■ A 190-page C/2 Bindings Reference 
and a 180-page Macro Assembler/2 Birul- 
ings Reference that show the OS/2 data 
structures and functions as they are de- 
clared in the C header files and macro as- 
sembler include files. 

■ An I/O Subsystems and Device Drivers 
manual divided into two volumes that con- 
tain a total of 870 pages. This manual de- 
scribes device drivers (including those for 
PM screen and printer graphics) and 
lOCTL calls. 

LARGE-FORMAT MANUALS The new 
IBM documentation comes in S'/r- by 1 1- 
inch softcover manuals with three-hole 
and two-hole punches. Prior to the release 
of OS/2 1.1, IBM adapted this format for 
technical manuals describing OS/2 Ex- 
tended Edition, and manuals of this size 
have been common for years for IBM’s 
non-personal computers. 

Perhaps surprisingly, the more than 
3,000 pages of documentation you get 
with IBM’s two OS/2 1.1 packages occu- 
py only about 5 inches of shelf space. With 
such a multitude of manuals, however, 
you may not want to put them on a shelf. 
For about $45 I ordered a “catalog rack” 
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The power and performance of 
big-system CADD...MicroStation PC 




How MicroStation works for Teledyne Brown Engineering 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Teled^e Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orhiter and the Spacelab 
tnodule, including subsystems. 

TTie compatibility of MicroStation PC with 
intergraph’s other software offerings allows 
Teled^e Brown to transfer projects in various 
stages between the VAX and MicroStation until 
pajdoad integration is complete. 


Shadetl ma^ of a completed MSi payload on 
the shuttle 


Multi-Purpose Eiperiment Support Structure 
(MPESS) carries a wide variety of scientific 
experiments into space. 



Detail of MSL shown on MicroStation PC 




Materials Science laboratory (MS,), attached to MSL payload in position on the shuttle, shown 

the support structure, shown on MicroStation PC in 2D on MicroStation PC 


Powerful graphics 
A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Rdo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 

Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting - even 
large-scale, production-size fdes - 
without additional hardware. 

Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement - minimizing errors and 
time-consuming corrections. 

Growth 

Designs created with MicroStation are 
compatible with Intergraph’s VAX and 
UND( applications - providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 

Quality. Reliability. Performance. 
See for yourself. Call for more informa- 
tion or for a referral to the MicroStation 
reseller or education center nearest you. 


INTERGRAPH 


In the U.S., call 800-345-4856. 

In Alabama only, call 800-345-0218. 

Outside the U.S., call 205-772-1800. 
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HARD DRIVES 

I N T E U N A T I 0 N A L 


'MlnIScrIbe n card Drive' 



^Seagate 


Card Drive 20-8225 68ins $279 
Card Drive 30-8438 68ms $309 
Card Drive 40-8450 46ms $359 

These Card Drives use quality MiniScribe drives. 

•Available for PC/X'rtnd most Tandy models. 
•Quality engineered for reliability. 

•Auto lock feature. 

■ONE YEAR Warranty. 

•Super easy installation and setup. 
•Pre-formatied, Pre-tested and READY TO GO! 




20Mb ST225 
30Mb M8438 
40Mb M8450XT 
62Mb M3675 


halfht. 65ms $239 
halfht. 65ms $279 
halfht. 46ms $319 
halfht. 61ms $379 


SO DAY 

-WORRY FREE" J 

GUARANTEE 


H you dont « 
RETURN IT 
lor ■ 
REFUND 


80Mb ST25 1/PS 180 halfht. 40ms $499 
130Mb M6085/PS 180 full ht. 28ms $699 

ALL KITS com COMPLETE . . . 
with drive, controller, cables, How-To Manual 
and mounting hardware. 40Mb and larger drives 
also include partitioning software. 



FACTOUY-TRAINED 
TECH.MCIANS 
are od band 
to aaswer your 
qucftlom! 


p DRIVES, 

ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting! partitioning software!! 

40Mb Seagate ST251-1 half height 28ms $399 

71Mb MiniSc ribe M3085 half heigh t 18ms $579 

I High Capacity Drives I 

160Mb MiniScribe M3180E half height 16ms $1375 

340Mb MiniScribe M9380E full height 16ms $2095 

' High Capacity driv es include an ESDI "1 to 1 " high performance 
I Hard/Floppy Controller! I 


ONE YEAR Warranty on all products! 



-800-234-DISK 


Inlemational Orderr: (602)784-1038 


1912 W. Fourth SLTemp«,AZ 85281 
(402) 947-7435 ^ 

TELEX; 405745 FAX; (402)829-9 193 ^ 

South Americia Oistribotor fUrdwareGxpns 
Aveaue LuU Thayer Ojeda 01 15L- 10 
Phan (542)-2311144 PAX (562)-2233664 
SantiaaO'Chilo 


Order Suius: 1-800-234-5197 


Never a Surcharge 
lor Visa or MasterCard 


AKM and oveaeouv waee to 
CMnQa vaama rtoiic* Aiawnaor* 
N(W W a.r0woe ID> Mteneon C» 
oreti one COO etOM aO't o» 
caotM tom ^icaaeo Add II I 
nacyg for txmu aaoyfto oraan 
so Ooy OuooWM conoaien a 
org a enoRd k nor rdOvt 

oCMk ptoduei flMi M undomoged 
end n onpra contfton HordOiM* 
mmoflonOfeOtfMioncrvwgniOWF 
Dunon NiVoA. me KfiB k e r«g» 
•rod MoamoA or MM 
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from my local stationery store. The rack 
holds all the manuals together at a 30 de- 
gree angle to the desk, making a conve- 
nient documentauon center. If I need the 
desk space, I can move the thing en masse 
to a frra area of the floor. 

A GUIDE TO PROGRAMMING If 

you’re new to OS/2 and Presentation Man- 
ager programming, you'll probably spend 
a lot of time with the Programming Guide 
included in the IBM Programmer's Tool- 
kit. This is the closest thing IBM provides 
in the way of a tutorial. More than half of it 
is devoted to the Presentation Manager, 
but the manual also describes the video. 


■ If you’re new to OS/2 
and PM programming, 
you’ll probably spend a lot 
of time with the 
Programming Guide. 


keyboard, and mouse interfaces available 
to non-PM programs, and covets the file 
I/O and multitasking components of the 
OS/2 kernel. 

The Programming Guide tends to be 
too overloaded with information to func- 
tion as a good tutorial, however. Particu- 
larly in the early stages, an aspiring Pre- 
sentation Manager programmer needs a 
more leisurely introduction, one that con- 
centrates on the essentials rather than at- 
tempts to list all the options. 

In fact, most Presentation Manager pro- 
grams do well with a small subset of the 
available PM functions, and a mote useful 
tutorial would concentrate on this subset. 
This is, at least, the approach I took in my 
book. Programming the OS/2 Presenta- 
tion Manager, which will be published this 
spring by Microsoft Press. 

IBM’s Programming Guide is sprin- 
kled with small errors, but you have to ex- 
pect that with so new a system. To illus- 
trate the kind of error you’ll encounter, the 
description of the GpiBox function on 
page 14-5 says, “The box primitive is al- 
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Easyocane Easyga 




Life is hard. And then you get a 
Connection Coprocessor" board. It’s 
Intel’s way of letting 
you communicate 
almost effortlessly, 
using your PC. And for other PCs and FAX 
machines to send messages to your PC 
with the same ridiculous ease. 

True, you do have to press a few 
keys on your PC. But you don’t have to 
set any protocols, wait for a printer 
to do its thing, or stand in line at a FAX 
machine. 

The real labor saver here is CAS. 

CAS is a software link which allows you 
to send information directly from 
applications like Lotus*l-2-3 tel. 2, 
>XbtdPerfea" 5.Q Q&A" 3.0 and Sidekick* 
Plus. \bu can now send documents 
simply by indicating what you want to 


send tmd who you wmt to send it to. 

And our Connection Coprocessor 
won’t waste your valuable PC time while 
it’s communicating. You can continue to 
work while it sends programs, data and 
text, across the street or across the globe. 

Because the Connection Coprocessor 
uses its own microprocessor and 
memory to take on the time-consuming 
job of sending and receiving information 
in the background. 

All this, and Intel’s toll-ffee technical 
support and a five-year warranty Call 
us at 1-800-538-3373 to find out how 
Connection Coprocessor beats the way 
you’re communicating today Coming 
and going. 
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ways drawn in a counterclockwise direc- 
tion.” Actually, the ditection in which 
GpiBox draws the box is dependent on 
how the program specifies the two oppos- 
ing comers of the Ixtx. (And yes, it some- 


times does make a difference in which di- 
rection the GPI draws the box.) The 
description of GpiBox in the Program- 
ming Reference manual has the correct de- 
scription of how this function works. 



Our Printer Sharing Unit 
Does Networking! 


Tiriwoui HMtwSwHch'.BMpNBticaMd 
shanng ctovioe. combine It wrth MmMtNM ’ 
networiung software tor PCs, and you've 
got an integrated aolulion tor pnnter and 
pioner snanr^, Me irarwter. etectronK maM. 
and a lei mors 01 course you can also 
share modems, mitus, arid mainirames or 
access Vie networh remolely. InstaHabon 
and operation • wry simple 


MasterUnli * ubhly dtsfcatle lor PCs 
comes wen every urM and uMeasnes the 
power ol the switch vAh Its memory-reatdeni 
access to the commands and menus 


We have a (ui ime ol connectivity solutions 
It you |uel warn pmier sharing, wa ve got 


Or you can use me Master Switch to 
bnh any computer or penpheral wim a senal 
or paraM interface The switch accepts 
over 20 commands lor controlling the How 
o( data It may tie operated auiomabcady. 
by command, or with itieraciive menus. Hs 
butler « expandable to one megabyte and 
holds up to 64 smtulianeous |Obs. The 


ai^ROSE 

electronics 

« <?adc U e a mfkufr t - 


At Rose Electronics, were nol salished 
until yours satisfied ThatS why we have 
thousands of customers eiound the world 
including large. medHim. and small 
businesses, factories, stores, educational 
msMutions. and Federal, state, and local 
governments We back our products wim 
fun technical support, a one-year warranty, 
and a thirty-day money-ttack guarantee 

Call now for literature or 
more Information. 

(800) 333-93A3 
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FUNCTIONS AND BINDINGS The 

three-volume Programming Reference 
manual is, naturally, the core of the IBM 
OS/2 1 . 1 Technical Reference package. Its 
first two volumes contain descriptions of 
all the documented functions, in alphabeti- 
cal Older, with each function beginning on 
a new page. 

Each function is presented with its pa- 
rameters, possible return values, error 
codes, and some remarks. When a func- 
tion involves a data stmcture, the fields of 
the structure ate also described. I'm partic- 
ularly happy to see a list of the possible er- 
ror codes associated with each function; 


■ Programming 
Reference manual is the 
core of IBM’s OS/2 Tech- 
nical Reference package. 


this was missing from IBM’s Technical 
Reference set for OS/2 1 .0. 

In practice, however, IBM's Program- 
ming Reference turns out to be a little diffi- 
cult to use. Although most Presentation 
Manager programming will be done in C, 
the function documentation in the manual 
is language-independent. To find the C 
syntax and the names of structure fields in 
the C stractures, you must consult the C/2 
Bindings Reference manual. 

This is a sound and traditional way of 
documenting an API, because it allows the 
Technical Reference to be used for more 
than one language. But I think it would be 
better to show the C syntax along with the 
language-independent description of each 
function. It seems to me a small conces- 
sion to reality . 

I don’t know yet whether I will eventu- 
ally use IBM’s or Microsoft’s reference 
manuals for my day-to-day OS/2 program- 
ming. I will have to wait and see what Mi- 
crosoft’s manuals are like. I suspect that 
they will be more oriented towaid C and 
easier to use for C programmers. But IBM 
has done a good job on its manuals, and for 
the time being, they are more than ade- 
quate. 139 
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Using extended 

MEMORY, PART 1 



Writing programs that access memory above the normal DOS 1MB barrier requires shifting 
back and forth from protected mode. It’s tricky, but here are the ways you can do it. 


I n today’s jargon, extended memory is 
the term used for RAM storage ad- 
dresses above the I MB boundary on 
80286- and 80386-based PCs. It must not 
be confused with conventional memory, 
which comprises addresses below I MB, 
or with expanded memory, which is bank- 
switched memory that can be mapped as 
pages into the conventional-memory ad- 
dress space. A sketch of the relationship 
between conventional memory and ex- 
tended memory is shown in Figure I . 

If you own a PC AT clone of almost any 
brand, you probably have at least a small 
amount of extended memory in your sys- 
tem. These days, such clones typically ar- 
rive with 1MB of RAM installed on the 
motherboard, of which only 5 12K or 640K 
actually starts at address 0. The addresses 
for the remainder begin at 1MB. More- 
over, if you have purchased any add-in 
memory board for an AT-class machine, 
that board can probably be configured as 
extended memory, expanded memory, or 
a combination of both. 

The physical, linear address of the mag- 
ic 1 MB boundary is lOOOOOh. Looked at in 
binary terms, this means that all memory 
locations above that boundary must have 
addresses at least 2 1 bits long. In their pro- 
tected mode, 80286 and 80386 CPUs are 
capable of generating these addresses di- 
rectly, and protected-mode operating sys- 
tems such as OS/2 and Unix and Xenix can 
use all the extended memory you can plug 
into your machine for storing programs 
and data. 

By contrast, DOS and its applications 
run on the 80286 and 80386 in real 


mode — a sort of 8086/88 emulation mixJe . 
In real mode, the 80286 and 80386 CPUs 
can generate only 20-bit addresses. The 
obvious implication would seem to be that 
DOS and its client programs cannot make 
use of extended memory for storage of 
programs and data. 

Yet our daily experience tells us other- 
wise. We’ve all got RAMdisks, disk 
caches, print spoolers. TSRs, and other 



A PC Memory Map 


ROM BIOS 
ROM BASIC 
Video buffers 


DOS and its 
applications 


16MB 


- Extended 
memory 


1MB 


640K 


- Conventional 
memory 


OK 


Figum 1 : This diagram shows the relationship 
between conventional and extended memory. 
Expanded memory pages (not shown here) are 
usually mapped into conventional memory 
between the 640K and I MB boundaries, 
although EMS 4.0 also allows pages to be 
mapped below the 640K boundary. 


Utilities of every description that do exploit 
extended memory when it is present. How 
do these programs reach these “obviously 
unreachable’’ memory addresses, and 
how can you make similar use of extended 
memory in your programming? 

ACCESSING EXTENDED MEMORY 
The flrst thing to understand about using 
extended memory is that the lunch is not 
free. With but two bizarre exceptions (I’ll 
discuss these in the next issue), a program 
does have to be running in protected mode 
to read and write memory locations above 
the I MB boundary. And moving safely 
from teal mode to protected mode and 
back again is not a trivial task. 

Simply getting into protected mode 
from real mode isn’t hard. You just set the 
PE (protect enable) bit in the 80286’s 
MSW (machine status word) and you’re 
there! But unless you’ve done some addi- 
tional required housekeeping, your pro- 
gram will immediately crash. Certain data 
structures and CPU registers that have no 
meaning in teal mode must be initialized. 
For example, you must set up a global 
descriptor table (GDT) that controls pro- 
tected-mode memory mapping, segment 
types, and access rights, and you must load 
the address of the table into the CPU’s 
GDT pointer register. 

Assuming you manage to enter protect- 
ed mode and read or write the data of inter- 
est, you mu.st then return to teal mode so 
your program can continue its main line of 
execution. After all, you do want to be able 
to invoke DOS to read or write files and in- 
teract with the user, and I guarantee you 
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that DOS will be quite confused if you call 
it in protected mode. 

Realizing this, your first inclination 
would be to haul down your handy Intel 
80286 Programmer' s Reference and look 
up the machine instruction that switches 
the CPU from protected mode to real 
mode. Surprise! There isn’t one! When the 
80286 was designed, Intel's engineers 
never dreamed that anybody would ever 


want to make a transition fiom the clearly 
superior protected mode back to dull old 
re^ mode! Luckily, there is an escape 
hatch, however undesirable it may sound: 
if you halt the CPU and restart it, the CPU 
will restart in real mode. 

CAN YOU BELIEVE IT? On 80286- 
based AT-class machines, the actual tech- 
nique used by VDISK and such programs 


for making the switch back to real mode is 
an almost unbelievable kludge. I can still 
remember a feeling of incredulity — back 
in the DOS 2.0 days — when I read through 
the VDISK and ROM BIOS source list- 
ings to find out how they were accomplish- 
ing this magic. A certain value is stored in 
a reserved memory location to serve as a 
signal to the ROM BIOS, and a special 
command is sent to the keyboard control- 
ler. Then the CPU is halted. 

The keyboard controller, in its own 
good time, recognizes the command and 
generates a special interrupt that resets the 
CPU. The CPU then starts execution at 
FFFFiOOOOh, as usual, and begins the 
ROM BIOS POST (power-on self-test). 
The ROM BIOS checks for the special val- 
ue that was earlier saved in RAM, real- 
izes — finally — that it is waking up from an 
intentional halt, and returns control to the 
previously executing program rather than 
continuing with the ROM bootstrap. The 
turnaround time for this whole process can 
be on the order of several milliseconds. 
Microsoft’s Gordon Letwin has aptly char- 
acterized it as “turning off the car to 
change gears.” 

Fortunately, things aren’t quite so bad 
on PS/2 or 80386-based machines. PS/2s 
have special hardware support that allows 
a faster reset cycle (though the CPU still 
must be halted for the reset). 80386-based 
machines, on the other hand, can switch 
back to real mode by changing a bit in a 
control register, so they don’t need to halt 
the CPU at all. That’s because by the time 
the 80386 was being designed, it was be- 
coming obvious that IX)S and the pro- 
grams that run under it weren’t going to 
disappear any time soon. 

Rom BIOS FUNCTIONS In any event, 
you don’t have to worry too much about 
these gory details in writing your own ap- 
plication programs, because the ROM 
BIOS provides two functions that let you 
access extended memory in a hardware- 
independent manner. These ate interrupt 
15h function 87h, which copies a block of 
data from any location in conventional or 
extended memory to any other location; 
and interrupt 15h function 88h, which re- 
turns the amount of extended memory in- 
stalled in the system. The parameters and 
results of these two functions are outlined 


[TTH Initializing Extended Memory 

^ d n Interrupt 15h function 87h — Move Extended Memory Block 


AH 

= 87h 

CX 

= number of words to move 

ES:SI 

» segmentioffset of global descriptor table 


If function successful 
Carry flag » clear 

AH = OOh 

If function unsuccessful 
Carry flag = set 

AH s status 

01 h if RAM parity error 

02h if exception interrupt error 

03h if gate address line 20 failed 


The global descriptor table is composed of six 8*byte descriptors used by the CPU in 
protected mode. The calling program is responsible for initializing the following portions of 
the table (the remainder, offsets OOh-OFh and 20h-2Fh. is initialized by the ROM BIOS): 


Byte(t) 

Contents 

00h-<lFh 

reserved (should be 0) 

lOh-llh 

segment length in bytes (2-CX-1 or greater) 

12h-14h 

24-bit linear source address 

15h 

access rights byte (always 93h) 

16h-17h 

reserved (should be 0) 

18h-19h 

segment length in bytes (2*CX-1 or greater) 

lAh-lCh 

24-bit linear destination address 

iDh 

access rights byte (always 93h) 

1Eh-2Fh 

reserved (should be 0) 


Figure 2: ROM BIOS interrupt I5h function 87h, whose parameters and results are shown above, 
allows data to he moved between any two locations in conventional or extended memory. It is also 
used to load the required global descriptor table. 
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in Figures 2 and 3. (There’s an additional 
function — interrupt 15h function 
89h — that allows a program to enter pro- 
tected mode and stay there, but we'll ig- 
nore this one for now.) 

The parameter block required by inter- 
rupt ISh function 87 is actually a partially 
filled-in global descriptor table. The ROM 
BIOS takes care of the remaining neces- 
sary initialization of the table before it 
switches the CPU into protected mode. 
The most important thing you need to no- 
tice about the parameter block is that the 
addresses you place in it are 24-bit linear 
byte addresses — numbers from (XXXXlOh 
to FFFFFFh — rather than the mote famil- 
iar segtnent:offset pairs. To convert the lat- 
ter into the former, you shift the segment 
left 4 bits and then add the offset. The 3 
bytes of a linear address are stored in their 
natural order, with the least-significant 
byte at the lowest address. 

You must use these ROM BIOS rou- 
tines with caution, if at all, for several rea- 
sons. First, of course, data stored in ex- 
tended memory is volatile; it is lost if the 
machine is reset or nimed off. Second, on 
80286-based machines with a PC AT ar- 
chitecture, the switch from real mode to 
protected mode and back again is a rela- 
tively slow process. This can result in lost 
interrupts for communications programs 
mnning at high bps rates and can have oth- 
er unpleasant consequences. Lastly, pro- 
grams that use these ROM BIOS functions 
are incompatible with the DOS Compati- 
bility Box of OS/2. 

PRIMITIVE MANAGEMENT You 

may already have spotted the major weak- 
ness of the extended memory functions 
supported by the ROM BIOS. While they 
let you access any location in extended 
memory quite freely, they do not make any 
attempt to arbitrate between two or more 
programs or drivers that are using extend- 
ed memory at the same time. For example, 
if an application program and RAMdisk 
both attempt to put data in the same area of 
extended memory, no error will be re- 
nimed to either program, but the data of 
one or both may be destroyed. 

Regrettably , neither IBM nor Microsoft 
came up with any standard scheme for the 
cooperative use of extended memory by 
DOS programs during the first few years 



Sizing Up 
Extended Memory 


Interrupt 15h function 88h — 
Get Extended Memory Size 


Call with: 


AH = 88h 


Returns 


AX = amount of extended 
memdry (in kilobytes) 


Figure 3: ROM BIOS interrupt ISh function 
88h is used to return the amount of extended 
memory installed in the system and must be 
■ 'hooked' ' by programs that use the ' 'interrupt 
ISh method' ' of managing extended memory 
allocations. 


of the PC AT’s existence. Third-party soft- 
ware developers were left to their own de- 
vices, and almost all of them eventually 
settled on one of two methods for extended 
memory management. I'll call these the 
“VDISK method” and the “interrupt ISh 
method.” 

When a VDISK driver is loaded, it 
saves information about the amount of ex- 
tended memory it is using in two places: 
(1) in a data structure located in conven- 
tional memory and found via the interrupt 
1 9h vector and (2) in a data structure locat- 
ed in extended memory at the 1 MB bound- 
ary. If additional copies of VDISK are 
loaded (to create additional logical RAM- 
disks), each looks at both of these areas to 
determine the amount and location of ex- 
tended memory still available and updates 
them to reflect any additional extended 
memory assigned. 

Applications that adopt the VDISK 
method of extended memory management 
simply update the interrupt 19h and ex- 
tended memory indicators in the same 
manner. At least, they ought to! In actual 
practice, some applications update only 
the interrupt I9h area and some update 
only the extended memory area. As a con- 
sequence, if you adopt the VDISK method 
yourself, you must program very defen- 
sively: check both areas, assume that the 
lesser amount of extended memory is 
available, and then update both alUx;alion 
signatures to be consistent and correct for 


any programs that may be loaded after 
yours. 

The interrupt 15h method of imple- 
menting extended memory management is 
much less complicated. The application 
calls interrupt ISh ftmetion 88h to find out 
how much extended memory is available 
and then “hooks” the interrupt ISh vector 
so as to intercept calls made by other pro- 
grams. Thus, when the application sees a 
subsequent call to interrupt ISh function 
88h. it returns a reduced v^ue that reflects 
the amount of extended memory it is us- 
ing. (All other interrupt ISh calls are sim- 
ply passed on to the original owner of the 
interrupt vector.) This technique deceives 
the other application into believing that the 
extended memory being used by the First 
program does not exist. 

In sum, the VDISK method allows ex- 
tended memory to be allocated upward, 
starting from the 1MB boundary, and the 
interrupt ISh method allows extended 
memory to be allocated downward, from 
the top. Since both management methods 
are in common use, however, you must 
take both into account when writing your 
own programs. Furthermore, neither 
method provides protection from applica- 
tions that simply switch into protected 
mixle. find the size of extended memory 
by reading and writing it directly, and then 
use it all without regard to other, previous- 
ly loaded programs. 

Moreover, both methods share a fatal 
weakness: the management is not dynam- 
ic but is rather fust-in-last-out. If a pro- 
gram terminates and “releases” its ex- 
I tended memory, that memory is not 
available for use by other programs until 
all the extended memory that was allocated 
afterward by other applications is also re- 
leased. 

During 1988 — 4 years after the intro- 
! duction of the PC AT — two long-overdue 
proposals for a more sophisticated, coop- 
erative use of extended memory under 
DOS were introduced. The first is the ex- 
tended Memory Specification (XMS), 
which represents a collaborative effort of 
Microsoft. Intel, AST Research, and Lo- 
tus. The second, which applies only to 
8()386-ba.sed systems, is the Virtual Con- 
trol Program Interface (VCPl), and it is 
sponsored by Quarterdeck Office Systems 
and Phar Lap Software. I’ll have more to 


PC MAGAZINE ■ MAY3 0, 1989 
379 





If ¥)u Keep 
An Opal Mind, 
Ym Don’t Stop 
With The Stanctods. 




Ym Begin. 


There’s a big difference between settling for 
standards and setting them. At NCR, we’re 
open-minded about open systems architecture. 
That means the standard is the starting pwint; 
and the sky’s the limit on how flexibly the 
technology can be apphed and advanced. 

With technology, we’re so open-minded 
that our 25MHz 386 is faster than a 25MHz 
386. How? We didn’t settle for the standard 
32KB of cache memory offered in many other 
PCs. Instead, we raised it to 64KB. This 


gives our new PC925” faster response time 
and throughput. The result— increased 
productivity. And one more example of NCR 
adding value to advance an industry standard 
to a new standard of excellence in performaiKe. 

Our open-mindedness opens unlimited 
opportunities for applying PC technology to a 
variety of business problems. Because no 
business considers its computer needs standard. 

At NCR, we’re open to finding the PC 
solution you have in mind for your business. 


NCR PERSONAL COMPUTERS 
Open For Business. 


N c 
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say about the XMS and VCPI, and in the 
next installment of this column. I'll be pre- 
senting the assembly language and C 
source code for some extended memoiy 
routines you can use in your own program- 
ming. 

THE VDISK INDICATOHS In the dis- 
cussion above, I was intentionally rather 
vague about VDISK’s data structures. 
Here are more-specific details of how the 
VDISK memory management approach 
works. 

VDISK takes over the interrupt I9h 
vector, which normally contains the ad- 
dress of the ROM BIOS routine that re- 
boots the system, and points it to an inter- 
rupt 19h handler within itself. This new 
handler does nothing more than transfer 
control to the original handler, so its mere 
presence does not affect the system’s oper- 
ation. However, a program can fetch the 
segment portion of the interrupt 19h vec- 


tor, assume that it points to the beginning 
of a VDISK driver if one is loaded, and use 
it to determine whether a VDISK driver is 
in fact present. If a VDISK driver is load- 
ed, its name and the address of the fust free 
(unallocated) extended memory can be 
found at fixed offsets from its base. 

The exact memory addresses to be in- 
spected may vary tom one version of 
VDISK to another, but you can obtain the 
necessary information tom the VDISK 
.ASM source file included on the IBM PC- 
DOS distribution disks. To get a practical, 
illustrative example, I put the line 

DEVICE=VDISK.SyS /E 

in the CONHG.SYS file of a PC-DOS 3.3 
system and rebooted. (The IE switch di- 
rects VDISK to use extended memory.) 
During system initialization I observed the 
usual message, which indicated that 
VDISK had created its default-size 64K 
RAMdisk as logical drive F:. I then in- 


spected the interrupt I9h vector and found 
that it contained the address IBF3:008Eh. 
Figure 4 is a hex dump of addresses 
lBF3:0000h through lBF3:003Fh— the 
first 64 bytes of the VDISK driver. 

Bytes OOh through I Ih are the VDISK 
device driver header, which contains in- 
formation about the driver’s entry points, 
capabilities, and other things of interest to 
the DOS kernel. In this example, bytes 
I2h through 2Bh are the initial portion of a 
volume label that VDISK places in the root 
directory of its RAMdisk. Dig out your 
ASCn/hex chart and you’ll see that the la- 
bel contains the string VDISK and the PC- 
DOS version number. Finally, bytes 2Ch 
through 2Eh contain the linear address of 
the first free byte of extended memory: 
IKXXlOh in this example (IMB -H 64K, 
since VDISK is using the 64K starting at 
1MB). 

Now let’s take a look at the VDISK al- 
location information stored in extended 


CO/SESSION 

IS THE FASTEST, 
EASIEST, 

MOST POWERFUL 

REMCfTE COMPUTING 
SOFTWARE! 

Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for all your PC 
communication needs. 



HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 
reports and more. 

CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 
if you were there. 

NETWORK ACCESS Link remote users and offices 
to your network and enjoy on-line access to all the 
network resources. 

FILE TRANSFERS Transfer files by modem or 
direct cable. CO/SESSION is Ideal for laptops, home 
and remote offices! 


AUTOMATED SESSIONS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 
PCs with SESSiON/XL. 

BETTER THAN CARBON COPY PLUS CO/SESSION is up to 
400% faster, easier to use. more powerful and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You'll 
see the difference In minutes. 

IMMEDIATE AVAILABILITY Call today for additional information 
on CO/SESSION and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 
can be purchased in 
or two machine licen; 

C4/.I. -201-855-94 

fi4X-201-85 5-9608 
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NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING... INCLUDING 
YOUR OWN CADD SYSTEM! 



Anyone can produce a com- 
puter-aided drafting and desig 
package that sells for thousand 
of dollars. But creating one 
that's fast, powerful, and afforo 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software? We 
sell the most widely used CADC 
program in the woHd for under 
$500. 



PC A/\agazine ranked it 
"Editors Choice" in a face off 
with 17 low-cost CADD pack- 
ages. "This product is an out- 
standing value from every poin 
of view and is highly recom- 
mended." "A paperback 
version of AutoCAD", stated 
PCVWek. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1," then advance 
to other levels as your needs— 
and skills— expand. 

And you can use our CADD 
add-ons. Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the furK- 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 
support against anyone! 

• Unconditional 60-day 
guarantee on most products 

• Unlimited free technical sup- 
port • Free monthly newspaper 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog' 
or for the name of your local 
dealer: 1-800-228-3601. 

G G«Mric Softwor* inc., L«v«l 1 and G«n«rk 
CADD art trodtmarks of Generic Software Inc.. 
11911 North Creek Parkway South, Bothell, WA 
98011. Macintoth is o trodemark of Apple Com- 
puter Inc. 

Generic 

SOFTWARE 
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NEW 

BLAISE 

TOOLS 

The fastest imy to create 
poueifiil programs 
with TUrbo Pascal 
'5.0 and TUrbo C2.0! 

Blnisc Computing, munulafturer 
of function libraries that offer 
ea.sy-to-use solutions to your pm- 
gnunniing needs, intriKiuces: 



POWT R TOOLS PLUS/5,0-S149 
—compteUiy hilegnUtil mui lightning-fast mitines 
lohetpyou: 


♦ Add iwAingbar [Hilhkiwn menas an<l wndjiwsloyimr ustT 
lnt«iaces; AiTH? ♦ (;pn('raU> cotilPXt swisiti vv hHp 
screens; SBW ♦ Add easy- to- use dote and time convi*rsion 
njuUnes: SEW! ♦ Lrt users choose fnmt window 
oriented pick lists; SEW? ♦ (’reale and access “huge’ 
data structures; AZ1I7 ♦ Use multiple-line edit fields with fully 
configurable edit keys; AZ'H'7 ♦ Speed upyoursfirting 
with flexible in memorv sort rr»utines:.Vfir 

♦ Add EMS su|)p.irt; SEW' ♦ Write TSRs and ISBs easily: 

4 (Vmutil DOS memory aJhicaLion; 

♦ Create powerful pn»grams in Tbrho Pascal 4h & .\0! 

T\irboCTOOLS/2D-$149 

—tightjasl, high qualityfitnctims to help you: 

^ .^kJ easytn-use mouse suppcrt for windows and menus; SE\\? 

♦ (prickly include virtual windows and menus; SEW7 

♦ Integrate yourwindows and menus with TlirboC^ text 
windows. .\ni!’ ♦ Create oontext-senslUw help screens; AFWT 

♦ l*rov-kie multiple-line edit fiekls with fully f-onfigurable 
edit keys; AFH? ♦ I'se keyboard and video sendees 

(including enhanced keyboard arxl VtiA)t SEW? 

♦ WriteTSRs and ISRs easily: ♦ Create powerful pn»grams 
inT\jrb(»cij), l.SarKl2j)! 


FREE with these products! 

Source code, complrte samide programs, a (xwnpre- 
henslve referertce niiuiual with extensivi* exampk*s, the 
N(«lr)n Guides Instant Access Pntgram, and an online 
database. Wp also offer free technical supptut and a 
bulletin board system dedicated to technical issues. 


Unleash your programming potential! 

Blaise Computing oflers programming Uxis that are 
fast, flexible and affonlable. Call now to order or to ask 
f(tr a free brochure on our full line of products for C 
and Pascal. 


Put Blaise tools to the test! 

If at any time during the first 30 days you are not 
completely satisfied with their speed and flexibility, 
well refuitd y«)urnK»ney. 


PRODUCTIVITY 

■ POWER PROGRAMMING 



VDISK in Conventional Memory 



Device driver header 


Partial volume label 


Linear byte address of free extended memory 


Figure 4: Above is a hex dump of the first 64 bytes of the memory occupied by the‘PC-DOS 3.3 
VDISK driver. The base address of the driver was found by inspecting the interrupt I9h vector, 
which (in this instance) contained the address lBF3.‘008Eh. In this particular version of VDISK, 
the 24-bit linear address of the first byte of free extended memory ( I lOOOOh) is found in offsets 
002Chthrough002Eh. 


I* y VDISK in Extended Memory 



OEM identity field 


Indicates not bootable 


BPB 


Start of free extended memory 

(in kilobytes) 


Figure 5: This hex dump shows the first 64 bytes of extended memory after the PC-DOS 3.3 VDISK 
driver is loaded. This memory section is set up to simulate the ‘ 'boot block' ' of a normal DOS disk 
device, and so contains an ’ 'OEM Identity Field ’ in offsets 03k-d)Ah and a valid BIOS Parameter 
Block (BPB) in (ffsets OBh-IDh . The bytes at offsets I Eh and IFh hold the address of the first free 
extended memory: 0440h(I.()88K) in this example. 


CaU 800-333-8087 today! 

BLAISE COMPITING INC. 

2.560 Ninth SU .Suiln :!I6, Bnrkele>-, CA 94710, (41.5).540 M41 
FAX; 4195491938 


metnoty. Figure 5 contains a hex dump of 
addresses lOOOOOh through 10003Fh, 
which are the 64 bytes beginning at the 
1 MB boundary. This memory is part of the 
first logical sector of VDISK’s RAMdisk 
storage, so VDISK makes it look like the 
boot sector of a normal DOS block device . 
Offsets 00h-02h contain zero, showing 
that the disk is not bootable; bytes 
03h-0Ah are the “OEM identity field” 
and contain the string “VDISK3.3”; and 
bytes OBh-IDh are the “BIOS Parameter 

PC MA 


Block” (BPB), from which DOS can cal- 
culate the locations of the FAT, the root di- 
rectory, and so on. 

The 2 bytes at offset OlEh and IFh are 
what we want to see. If you look at the 
source code for VDISK, you’ll find that 
these 2 bytes are treated as a word field and 
that they contain the address (in kilobytes) 
of the first free extended memory. In this 
particular case, the word contains 0440h 
(1,088K), which is again 1MB (1,024K) 
-t-64K. 

A Z I N E 



TUrboCandJUrbo 

nunUaretmlc 

mariai/hrriand 

tHimutumai 


CIRCLE 116 ON READER SERVICE CARD 









PC Magazine Jan. 31, 1989, awarded Northgate's 
286! 12 SM system Its highly respected. . . 



"Speed by design: it's clear that Northgate 
Computer Systems values quality for the 
dollar with an emphasis on speed.The 
hardware and software components used 
in the Northgate 286/12 are chosen to 0ve 
the most pep for the fewest dollars. 

While the 286/12 is 
not the least- 
expensive fully 
configured system in 
this series, it simply 
gives more of 
everything!' 





THE NORTHGATE PROMISE... 


100% Customer 
Satisfaction! 

That 's the BEST reason Northgate's 
286/I2SM complete system deserves 
Your Choice ” as your next computer! 


Unpack the carton, plug it together. 
Him it on. The already formatted 
hard drive purrs. Up pops the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice...68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don’t even include DOS. They 
charge extra. Including Dell. 

Now . take it for a test drive. Load 
your programs Finished so fast? Run 
1-2-3. Tty a re-calc You hardly get 
your finger off the Enter key before 
it's done. You don't know what fast is 
'til you've run this baby. 

And the 286/12SM exudes 
quality. No cheap, old fashioned 12" 
monitor. Here's a high quality 14" 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 


monitor puts 256 colors on the 
screen. Simpiy magnificent. 

More quality; \\^it until you 
discover data entry with Northgate's 
exclusive Omni Key. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

You can't buy OmnIKey anywhere 
but Northgate! And It comes 
standard with all our systems:. 

Yes, you may pay a few dollars 
more for this system. But you know 
you're dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 

But If you want the 286/12 
system that sets a new standard in 
the industry, backed by a company 
that just won't let you down, CALL 
NORTHGATE. 


NORTHGATE PROUDLY ANNOUNCES... 

Sorbus' 

A MAtianttc” Company Nationwide Independent Computer 
Service is now included at no extra cost to the owner— 
with every NORTHGATE COMPUTER SYSTEM. 


Complete System Price 

$2,19900 

Fully configured with 68 MB hard 
drive, 14” monitor, i.2 MB and 
1.44 MB fioppy drives. 
OmniKey/i02 keyboard 
AND MORE... 



No lightweight 
this... full expansion 
capabilities, features 
and performance 
no other complete 
system can offer 
at the price 






Nurthsalv 286/12 
Niirthgatc Computer SvsienK 
I389S Industrial Park Blvd . #liU 
Plymouth. MN 5S44I 
(8001548-199? 

(612)553-0111 


Let’s talk differences and what makes 
Northgate a better value. Many systems have 
I MB of RAM (including Dell. CompuAddl. 
BUT... only 640K is usable. The other 384K 
is "shadowed:' 

That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can’t use SmartDrive for Windows— 
want to see what S-UOW is? Tty it. 

Northgate performance is as good or 
better and gives you more for your money. 




Northgate’s proprietary motherboard— 
DESIGNED AND MADE IN THE USA.- 

gives you a full I MB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffeaed. Now 
compare prices! 

The 286/I2SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call "Lightning Alley " runs at processor 
speed— 12 MHz— not 6 or 8 MHz as do others. 
That's as much as l(X)% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
TWO floppies, too, so you can use 1.2 and 
1.44MB diskettes, as well as 360’s and 720's 


l.isl Price: Witri ItktB RAM . 67MB turd 
disk. I.ZMBS'A-iiKtior 1.44MB 3Vi-inch 
tl4)pp>‘ disk drive, montichniine card and 
nviniUK. DOS 3.3. $1,995; wiih VGA card 
and namitor. $2,599 


In Shorl: Northgate bundles high- 
performance systems. The competitively 

priced 286/12 combines hardware and soft- 
ware components to gel the most from the 
Su U-MH/. AT-Levcl architecture 






Other specifications 
and standard 
features that make 
this NORTHGATE 
"YOUR CHOICE": 


I Processor— Intel 80286/12 (nota >0|. 
H Cabinet— Full size desktop case; cort- 
trol panel with system reset button, 
spe^ switch |8/l2MHz). hard drive irt' 
use light. 200'watt power supply. 

I Hard Drive— Microscience 68MB. 
28MS access time. 

I Controller— 16’^it. RLL. I : I interleave 
for 800.000 BPS data transfer. 

I Famed OmniKey/102 keyboard— pick 
of the pros. 

H Floppies— One 1. 2MB 5V» inch; one 
1.44MB 316 inch. 

B Monitor— 14" fiatscreen. amber or 
white. 1000 line resolution car>ability. 
fl Video Adapter— Hercules compatible 
with parallel port. 

B Software— Northgate MS-DOS 4.01 
with CWBasic. hardbound covers; 
PCKwick hard drive caching; North- 
gate System and DOS on-line user's 
guide; Northgate Utilities. 

All systems are custom configured and 
manufactured at our production facility in 
Plymouth. Minnesota. Approximately 80 
percent of parts used in Northgate systems 
are made in the US A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpriced 
and ready for operations on site in about 
10 minutes. Full instructions {written and 
printed in Englishi are provided. 

SYSTEM OPTIONS: 

Display— lb-bit VGA Greyscale. Analog 
or Multisynch 

Hard Drives-Up to 600MB. SCSI. ESDI. 
RLL (Northgate believes MFM drives are 
obsoletel 


Phone Now. ..Let Northgate begin building your computers... Today! 


800 548-1993 

HOURS: Monday through Friday 7 a.m. - 8 p.m. CST 
NEW EXTENDED SATURDAY HOURS: 8 a.m.-4 p.m. CST 
Canadian Toll Free Order Hotline: 800-338-8383 

13895 Industrial Park Boulevard. Suite 1 10. Plymouth. Minnesota 55441 
From Foreign Countries call; Corporate Headquarters (6121 553-0111 • FAX (6121 553-1695 
For corporate fovemment and institutional sales in Itaas. Louisiana and Oklahoma, cal (5I2> )4)-759l 


TERMS: VISA. MC COD. Credit Card. 
Pre-Payment (allow 2 weeks for per- 
sonal checks to dearl. Vi4re 'Ransfer and 
Purchase Orders for Rated Accounts Mite 
also ship to APO and FPO. AD dtlpments 
are F.O.B. Minneapolis. MN. 

Prices and wccMteailora ufatM le chance wMkmi 
notice Nortitgace tes e rve i the right ts Mbaaime 
comtionenis e! equal or roaier quali t y or pcrior- 
mwicc AS term BMeO to avaUaMHy 



FINANCING; 

Use the Northgate Big N" revolving 
credit card instead of tying up Visa or MC 
credit Millions in hnancing available, easy 
to qualify. 

OR . . . Lease a Northgate with up to 
five-year terms Ideal when cash flow is 
important Phone for details. 

Northgate and OmnIKey are trademarks of Northgate 
Computer Systems. Inc AH other products that are 
trademarks or registered tradenames of their respective 
companies 
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Manzana announces 
the indispensable 
5 V4" drive for the PS/2. 

When you asked for a reliable 5V4" floppy drive, 
we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 



KflMfl External host- powered 

floppy drives which can be 
connected to computers or com- 
patibles such as the Epson le. Includes 
all hardware & software for most 
installations. 

Manzana/1 .2 dual 1 .2MB & 360K 
drive-$374.95. 

(Will work on your Model 30 alsol) 
Manzana/360 360K drive--$344.95. 


KKlifl Floppy drives for your 
Kfifl PCs, XTs & ATS. 

External 1.44MB Drives: 

Host-Powered Plus for AT-$374.95. 
High Density External for XT--$384.95. 
Internal 1.44 MB Drives: 

Internal Plus- -$199.95. 

3rd Internal Plus-$289.95. 

3rd Internal Mux Card-$99.95. 

High Density Controller Card--$94.95. 


Also new! Manzana/1 .44, a 3.5” external 1 .44MB drive for PS/2 Model 30. 


GOIVrTNk 

MICftOD I 


To Order: 

Contact your dealer 
or call us directly at 

(805) 968-1387 



Manzana 


Manzana 
Microsystems, Inc. 
P.O. Box 2117 
Goleta, CA 93118 
Fax: 805/968-5449 
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FOR RETAILERS ONLY: 



YOU SHOULD SELl THIS 


• • • 



Bring PC MAGAZINE, the "silent salesman” into your store and provide your 
customers with clearly written comparative reviews of the hardware and soft- 
ware you carry! 

Knowledgeable PC users turn to PC MAGAZINE 22 times a year for in-depth 

evaluations conducted by PC Labs, 
our independent product testing laboratory. 

Increase the sales of your inventory 
and earn additional profits with PC 
MAGAZINE. For more information on 
how you can sell the profit leader, call 
(212)503-5331 or write: 

Chris Cherry— Retail Sales 
Representative 

Ziff-Davis Publishing Company 
One Park Avenue 
New York, NY 10016 
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The responsibilities of a program you 
might write that uses the VDISK method 
for extended memory management are 
now a bit clearer. The program must first 
find the total amount of extended memory 
available by calling interrupt I5h function 
88h. This will protect it against the pro- 
grams that use the interrupt ISh manage- 
ment method. It must then inspect the in- 
terrupt I9h vector to find out whether the 
vector points to the base of an already- 
loaded VDISK driver. 

If a VDISK driver is already resident, 
the new program must inspect both the 
fields within the driver itself and the boot 
block at the IMB boundary, so as to deter- 
mine the starting address of available ex- 
tended memory. If these are inconsistent, 
your program shrxild use the higher of the 
two. It must decide how much memory to 
reserve for itself and then update the two 
fields just mentioned to reflect that amount 
of "allocated” extended memory. 

If no VDISK driver is present in the 
system, your program can take the easy 
way out: hook the interrupt 1 5h vector and 
use the interrupt ISh method of memory 
management. Alternatively, it can pretend 
that it is a VDISK by pointing the interrupt 
I9h vector to something that appears to be 
a VDISK driver header and by creating a 
phony boot block at 1MB. In either case, 
the program must also install its own Con- 
trol-C (interrupt 23h) and critical-error (in- 
terrupt 24h) handlers so that it cannot be 
terminated unexpectedly. 

Regardless of the allocation method 
used, your program must be careful to exit 
gracefiilly so that it removes all evidence 
of its presence and so that any extended 
memory it used is not orphaned. If the in- 
terrupt ISh vector was captured, that vec- 
tor must be restored to point to the previrxis 
owner. If the VDISK indicators were mrxi- 
ified, they must be returned to their proper 
state to "release” the memory. This can 
be quite tricky if another driver or TSR has 
allocated some extended memory to itself 
after your own application program. 

THE IN-BOX Please send your ques- 
tions, suggestions, and comments to me at 
any of the following e-mail addresses: 
PCMagNet: 7224 1,S2 
MCI Mail: Imi 

BIX: rduncan OS 
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With US, 
VGA stands for 

^ryGood 

Alternative. 




You don't have to pay top dollar to get VGA color tech- 
nology in a monitor. 

Not when there's an alternative with the world class 
quality of Samtron. 

Our monitors are made in Korea, by Samsung Electron 
Devices. One 


Products Refined For 
The International Market 


of the largest 
monitor 

manufacturers in the 
world. But. while we 
make monitors in volume, 
we don't make them in 
every possible model. 

Just the most popular ones, refined for the 
international market. Like the 14" Samtron VGA color 
monitor you see on the right. 

That keeps the prcxluction runs high, the costs low. 

It's how we've l^n the money-saving alternative for 
smart monitor buyers in the U.S. and around the world 
since 1978. (Our service is also worldwide.) 

And it's why choosing a Samtron VGA monitor is as 
brilliant as the 256 colors you'll get. 


A 


USA HEADQUARTERS REPAIR SERVICE 

SAMSUNG ELECTRON DEVICES EAST 

AMERICA.INC TEL. (8001 223-0233 

TEL: (213)802-6425 MID-WEST 

FAX: (213) 602-6820 TEL: (6001 227-3376 

PARTS WEST 

TEL: (714) 522-1282 TEL: (8001 543-5752 


USA DISTRIBUTORS CANADIAN DISTRIBUTORS 

SAMSUNG AMERICA INC CANARA TECHNOLOGIES INC 

TEL (201)582-7900 TEL: (416) 690-2525 

IMCOM GROUP INC STERLING MICRO SYSTEM INC 

TEL (213) 532-6759 TEL(6CM>270-3233 

SAMSUNG MCIFIC INTL INC 
TEL: 1406) 970-6644 


SAMSUNG ELECTRON DEVICES 
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Work Faster, 
Smarter and Cheaper. 
Guaranteed. 


From the woridS leading 
manufecturer of computer 
keyboards comes a small 
product that can make a 
big diflSsrence in your 
company^ productivity: 
the Key Ttonic Profes- 
sional Series Mouse. 


The Easter Way 
To Work. 

Only the Professional Series 
Mouse comes with this 
custom pop-up menu scrftware 
that allows you to ^jeed your way 
through Lotus 1-2-3, WordPerfect 
4.2 and 5.0, and dBASE ni PLUS 
with point-and-click ease and 
precisioa 

Of course, the Prcfessional 
Series Mouse also operates with 
literally hundreds erf other soft- 
ware programs: fiom desktop 
publishing, to CAD, to graphics. 




The Editor^ Choice 
Is The Smart Choice. 

Great care went into the design 
and engineering of the Prc&s- 
sional Series Mouse. In feet, PC 
MAGAZINE had many flattering 
things to say in its February 14, 
1989, issue (page 252), when it 
issued the Editors Choice Award 


to the Ptxrfsssional Series 
Mouse. "Well designed, care- 
fully documented, and an 
exceptional 
value," vnsbaw 
that publication 
summed it up 


MAGAZINE 


EDITOR’S 

CHOICE 


The Price 
Is Right 

The Professional 
Series Mouse 
listsfe)r *109 — 
a remarkable price consider- 
ing the menuing software 
and numerous performance 
features which are included. 

And if you purchase a 
Key Tbonic Professional 
Series Mouse before June 30, 
1989, you can earn a *10 
rebate. Simply fill out the coupon 
below, attadi a copy of your sales 
receipt, and mail both to the 
addr^ indicated. Key Honic will 
mail you a check. 

\t)ur Satisfection Is 
Guaranteed. 

If you’re not 100% satisfied with 
the Professional Series Mouse, you 
can return it to Key Honic Corpo- 
ration for a replacement or a fiill 


Tb receive your * 10 check from Key Tionicr please complete the following information 
and mail (postmarked by July 15, copy of your dated sales receipt io 

Key Ti-onic at MS #143 • RO. Box 14687 • Spokane, WA 99214. 



K E Y T'KIXVin r.D RPDFtVPIKX 


Name 


Address 


Phone 


State 


Mouse Serial # 


Date Purchased 


*Tliis rebate ofler cannot be used in conjunction with any other rebate from Key Ihmic Cotpi 


refund! 

So ask your computer equip- 
ment dealer for a Key Honic Pro- 
fessional Series Mouse by name. 
Its the guaranteed way to work 
festei; smarter and cheaper! 

key tronic' 

Professional Series' 


1 - 800 - 262-6006 


IN WASHINGTON STATE ^S09•9^^S5IS 
O 1989 Key Ihmk Corporation. Key Ihonic and 
Key Ihmic Ifrcicssianaj Series are registcTed trademarks 
al Key Honic Corp; IBM and AT are registered trade- 
marks, and XT and PS/2 ate trade marta of IBM Corpi; 

Lotus and l-i-S-Wbcdtafrct. and dBASE III are 
re gister ed tradematia of Lotus Development Cotp, 
Wbrdftrfect Carp, and Ashton-lkte respectively. 
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■ DOUGLAS COBB AND STEVEN COBB 

Spreadsheet 

CLINIC 



jf, \ 
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fi 

Protecting your 1-2-3 worksheets from prying eyes; determining the median of a range of 
values; a 1-2-3 macro for replacing the value in a cell with a value calculated from it. 


Replacing the value in a cell with a 
value calculated from it 

In many of my 1-2-3 macros I need to re- 
place the value in a cell with the result of a 
formula or function that uses that value. To 
do this, I move the cell pointer to that cell 
and invoke a macro routine like the one 
shown below: 

{Edit} operation {Calc}" 

where operation specifies the operation I 
want to perform on that value. The {Calc} 
instruction recalculates the fotmula while 
it is still on the Edit line, replacing that for- 
mula with its result. The tilde O command 
hits Enter, locking the new value into the 
current cell and overwriting the previous 
value. Thus, the routine 

{Edit}*2{Calc}" 

doubles the value in the current cell . 

An alternative routine to accomplish 
the same doubling in the Point mode is 

{Edit}+{Down}{Up}X{BS}{Calc}" 

The {Down} and {Up} commands put /-2-i 
into the Point mode, and point to the cur- 
rent cell. If the cell pointer was on A1 , for 
example, and that cell contained the value 
123, the formula I23+A1 would be dis- 
played on the Edit line at this point. 

Unfortunately, 1-2-3 does not allow 
you to calculate a formula on the Edit line 
while it is in the Point mode. To return to 
the Edit mode, therefore, the macro types a 
dummy character (in this case, >0 and 
presses the Backspace key to erase it. The 


macro can then recalculate the formula atxl 
place the result — double the original val- 
ue — into the current celi.— Neil G. Gard- 
ner; Huntington Woods, Michigan 

Mr . Gardner’s method is the best way we 
know to replace the value in a cell from 
within a 1-2-3, Release 1 A, macro. If you 
use a later release of 1-2-3, however, a 
{Let} statement is the method of choice. 
For example, to double the value in cell BS 
of a /-2-i.Release 2 or 2.01, worksheet, 
you would use either the statement 

{Let B5,B5*2} 
or 

{Let B5,B5 +b5} 

Unlike Mr. Gardner's method, this does 
not require moving the cell pointer to the 
cell whose value you want to alter. 

If you want to modify the value in the 
current cell, use a calculated {Let} state- 
ment. For example, the routine shown in 
Figure 1 doubles the value in the current 
cell of a 1-2-3, Release 2 or 2.01, work- 
sheet. The command in cell B1 instructs 
1-2-3 to recalculate the string formula 

B2i ~t9CKZJ.POZimCR{'*ddr«aa*) 

*■ , 0CELU>OINTER ( ■ ‘content* “ " > • 2 > ■ 


The result of this fotmula will be a valid 
{Let} statement that commands 1-2-3 to 
enter the result of the function 

0CELLPOINTER( -contents" ) *2 

into the current cell. For example, the for- 
mula in cell B2 would return the string 

(L«t $BS5,ecEl.LPOIIITBIl(-contant>')*:) 

if the cell pointer was on cell B5 when you 
invoked this macro. This statement would 
double the value in cell BS. 


Here’s a way to determine the 
median of a range of values 

While working in Lotus f -2-3, 1 often need 
to determine the median of a list of values. 
For an odd number of entries, the median 
is simply the middle value when the range 
has been sotted in ascending or descending 
order. For an even number of values, the 
median must be calculated by adding the 
two middle values and dividing by 2. 

Unfortunately, 1-2-3 does not have an 
(wMEDl AN function that will do the work 
for you. Consequently, after sotting the 
values in the range into ascending or de- 
scending order in a single colunui, I apply 



A 

B C D E 

F 

1 

\d 

{Recalc NEXT} 


2 

3 

NEXT 

{Let $B$ 2 , ecELLPOINTER ( ” contents " ) * 2 } 



Figure 1 : TTiir 1 -2-3 , Release 2 or 2, 01, macro routine uses a calculated [Let] statement to 
double the value in the current cell of your worksheet. 
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a formuia in the form 

8ir ( 0NOD ( 0ROWS < RANGE } , 2 > -1 , 
0ZHDEX(IUUICE,0,OlNT<0ROWS(RANGE)/2) J , 
(0IHDEX(RANGE,0, (0ROWS (RANGE) /2)-l ) 
+QINDEX ( RANGE , 0 , ORONS ( RANGE ) /2 ) } / 2 ) 

In applying the fonnula, you simply re- 
place the range with the actual address 
(B1..BI0, for example) of the desired 
range. 

Here’s how the formula works. The 
conditional test of the @1F function, 
@M0D ( (ttROWS ( range ) , 2 ) = 1 , deter- 
mines whether the list contains an even or 
odd number of values. If there is an odd 
number of values in the list, 1-2-3 uses the 
function 

eiNDEX ( TAn?#, 0 , eiNT (0ROHS ( range) /2 ) ) 

to calculate the median. This function re- 
turns the middle value from the range. The 
value 0 tells 1-2-3 to look in the fust (and 
only) column in the range; the argument 
@INT( ©ROWS ( range )/2 ) identifies 
the middle row, whose value will be re- 
turned by the ©INDEX function. 

If the range contains an even number of 
values, 1-2-3 will use the formula 

(8IMDEX(rANgr«,e,( 8ROHS ( range ) / 2 ) -1 ) 
+eiMDEX ( range , 0 , eaoHS ( range ) /2 ) ) / 2 ) 

to calculate the median. This formula adds 


the two middle values in the list and di- 
vides by 2. The result is the median. — Jor- 
dan Engel: Washingion. D.C. 

Mr. Engel’s formula certainly works 
well, but it is a bit difficult to enter the ad- 
dresses repeatedly. Consequently, we sug- 
gest that, in addition to sorting the range of 
values, you assign the name RANGE to 
that range. Then, you can use the macro 
shown in Figure 2 to calculate the median. 
This macro types the formula 

8IF(eMOD(8ROHS(ranga),2)>l, 

Q INDEX ( range , 0 , 8 INT ( 8ROHS {range)/!)), 
(8INDEX(ranga,0,( 8ROHS {range) /2)-\) 
+eimsx { range , 0 , (9ROHS ( range )/2))/2) 

onto the Edit line, recalculates it, and then 
enters the result — the median — into the 
current cell. 

If you wish to automate the entire pro- 
cess, you can use the macro shown in Fig- 
ure 3. This macro inserts a new column to 
the left of the one that contains the values 
you want to sort, copies those values (or, if 
any of the cells in the range contain formu- 
las or functions, the results of those formu- 
las or functions) into the new column. 
Then, 1-2-3 sorts the copied values and 
uses the @IF formula shown above to cal- 
culate the median. Then, 1-2-3 remms the 
worksheet to its original condition. 


Password protection to blank your 
screen from prying eyes 

While working with a sensitive 1-2-3 
worksheet, you may not want to leave it 
on-screen when you step away from your 
desk. You can always save it, erase it, and 
then retrieve it when you return, but if the 
worksheet is large . this can waste time that 
you may not be able to spare. 

Fortunately, there is a way to prevent 
people from viewing and working with a 
worksheet — without requiring you to re- 
move it from RAM. Simply by invoking 
the macro shown in Figure 4, you can 
blank the screen of your computer. 

The macro uses file I/O commands to 
write information to the screen of your 
computer rather than to a file. A special 
ANSI escape sequence within a {Write} 
command blanks the screen. Before doing 
so, 1-2-3 asks you to supply and confirm a 
password. Once 1-2-3 blanks the screen, it 
won’t redisplay the worksheet until you re- 
type the correct password . — Frank John- 
son: Minneapolis, Minnesota 

The macro Mr. Johnson has created 
makes use of a technique we discussed in 
the December 27, 1988, issue’s Spread- 
sheet Clinic. We explained there that if 
you specify the DOS device name CON as 
the argument of an {Open} command, 
1-2-3 will send the information specified 
by subsequent {Write} commands to the 
screen of your computer rather than to a 
file. In addition to sending text to the 
screen, you can send escape sequences that 
move the cursor, invoke various attributes, 
and erase characters. The four-character 
sequence, ESC[2J, blanks the entire 
screen and is the key to this macro. 

In order to understand the escape se- 
quences sent to it, your computer must 
read ANSI. SYS when it boots. Thus, a 
copy of ANSI. SYS must be located in the 
root directory of the disk with whieh you 
boot your machine. That directory also 
must contain CONFIG.SYS, which must 
contain the statement device=ansi.sys. 

Normally, 1-2-3 translates character 27 
(the escape chkracter) into character 32 
(the space character) when a {Write} com- 
mand instructs it to export that character. 
Since the ESC character is an integral part 


A 

B C D E F 

1 \m 

@IF ( (?MOD ( ©ROWS { RANGE ) , 2 ) =1 , 

2 

©INDEX (RANGE, 0,eiNT (©ROWS (RANGE ) /2) ) , 

3 

( ©INDEX ( RANGE, 0, (©ROWS (RANGE ) /2 ) -1 ) 

4 

-••©INDEX ( RANGE , 0 , ©ROWS ( RANGE ) /2 ))/ 2 ) 

5 

6 

(Calc)" 


Figure 2; This macro calculates the median of a list of sorted values. 


1 \n {O«tl 0 ab«l "PresB (Bntar], than highlight th« colunn of values. HULL) 

2 /rncVALUS8'{Cae>(7}' 

3 {Ooto}VALUSS~ 

4 /wic" 

5 /rWALUES — 

6 /rncRANGE*'(l>OWn 0ROWS(VALUE8)-1)' 

7 /rndVALUBS' 

B /der(lRANGB*’p*a'g 

9 {Let MEDIAN, eir(eMOD(8ROM8(RM«QB),2)«l,0IMDBX(RANGE,0, 

0XNT(OROWS (RANGE )/2) ) , (9XNDBX(RANCT,B, (ORONS (RANGE } /2)*1) 
••■8XNDBX(RAMOBa0,0RON8(RANGB)/2) )/2) ) 

10 /rndRANGB~ 

11 /wdc" 


Rgure 3: The macro above sorts the list of values you specify and calculates their median . 
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You need FOCUS to read 
them all. PC/FOCUS is the only 
PC 4GI_/DBMS database man- 
agement system that, through a 
host of connectivity options, 
gives DOS, OS/2 and LAN users 
access to all the data— 
regardless of the database struc- 
ture or hardware platform. 

PC/FOCUS is also the PC 
implementation of the world's 
leading Fourth Generation Lan- 
guage. Capable of universal joins 
and universal access, FOCUS is 
the perfect development tool for 
company-critical cross platform 
applications and for downsizing 
or upsizing applications. What's 
more, it's really easy to use. 

If you're beginning to see 
why you should have PC/ 
FOCUS, call or write Information 
Builders, Inc. 


Information Builders, Inc. 


POFOCUS IS » registered trademark of mformawn BuMers Irx 
Other product names ate trademarks of the* respectrw holders 


1250 Broadway. New York. NY 10001 (212) 736-4433. Ext. 3700 
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A 

B C D E F 

G 

1 

\b 

{GetLabel "Specify Password: ", PASSWORD} 


2 


{GetLabel "Confirm Password: ", CONFIRM) 


3 


{If #NOT#0EXACT(CONFIRM,PASSWOIU3)){Branch \b} 


4 


{Breakof f > 


5 


{Open CON,W> 


6 


{Write 0 char(027)1"[2J“) 


7 

INPUT 

{GetLabel "Password? ", RESPONSE) 


8 


{If 0EXACT(RESPONSE, PASSWORD) >“{Quit> 


9 


{Branch INPUT) 


n 

PASSWORD 



12 

CONFIRM 



13 

RESPONSE 



14 




Figure 4: r/i/5 1-2-3 

macro blanks your screen until you retype a password. 



of the sequence needed to blank the screen, 
you must instruct 1-2-3 not to translate that 
character. To do this, you must alter the 
character-translation table within the .SET 
file you use to load 1-2-3. To learn to alter 
this file, see the December 27, 1988, is- 
sue’s Spreadsheet Clinic. 

The first statement in Mr. Johnson’s 
screen-blanking macro tells 1-2-3 to dis- 
play the prompt Specify Password; at the 
top of the screen and wait for your reply. 
Type the password you’ll want to use later 
to unblank the screen. When you press En- 
ter, 1-2-3 stores this in the cell named 
PASSWORD (B II). The statement in cell 
B2 then asks you to retype the password. 
Pressing Enter locks your response into the 
cell named CONFIRM (B 12). 

The statement at the beginning of cell 
B3 compares your responses with the two 
{GetLabel} commands. If you did not type 
exactly the same response to the second 
{GetLabel} statement, this statement will 
be true, and 1-2-3 will execute the 
{Branch} command at the end of cell B3. 
This routes the execution of the macro 
back to the cell named \b (Bl), which in 
turn allows you to respecify the password. 

If you retype the eorrect password, 
1-2-3 executes the {BreakOfI} command 
in cell B4. This disables the {Break} key, 
preventing anyone from canceling the exe- 
cution of the macro by pressing Ctrl- 
Break. 

The ' {Open CON , W} statement then 
opens the screen for access by 1-2-3’s 
{Write} command. The next statement 
sends out the four characters |ESc], [, 2, 
and J. When interpreted by ANSI. SYS, 
this sequence blanks the screen. 

As soon as 1-2-3 blanks the screen, it 


executes the statement in cell B7, which 
writes the Password? prompt at the upper- 
left comer of the screen and waits for your 
reply. It also redraws the first and last 
lines, leaving the rest of the screen blank. 

When you get back to your desk, you 
simply type in your password and hit En- 
ter, which locks your response into the cell 
named RESPONSE. The {If} statement at 
the beginning of cell B8 then executes, and 
if your response exactly matches the label 
stored in PASSWORD (including capital- 
ization), 1-2-3 continues with the remain- 
der of the commands in cell B8. The first 
of these commands, -, redraws the screen, 
revealing the same image that was on the 
screen before the macro blanked the 
screen. The next command, {Quit}, can- 
cels the execution of the macro. 

If your response does not match the 
password, 1-2-3 will skip those com- 
mands, executing the statement in cell B9 
instead. This statement routes the execu- 
tion of the macro back to cell B7, which 
asks you for the password again. 1-2-3 will 
continue in this loop until you supply the 
correct password or reboot your computer. 


Contribute to the Clinic 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay you 
$50 or more for tips we print , plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Spreadsheet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see the “By Modem” 
sidebar in the Utilities section). GS 
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USER-TO-USER 



Patch COMMAND.COM to delete files with confidence; a simple batch file that compares the 
contents of two directories; a method for recovering files with ease. 


ECHO OFF 

IF %!.==. GOTO ERROR 
IF %2.==. GOTO ERROR 

COMP «1 %2 > STOPGAP. FIL < ANSWER. NO 
COMP %2 %1 » STOPGAP. FIL < ANSWER. NO 
CLS 

TYPE STOPGAP. FIL | FIND "File not found" 

ECHO. 

DEL STOPGAP. FIL 
GOTO END 
: ERROR 
ECHO. 

ECHO You must include two pathnames. Press any key to continue. 
ECHO. 

PAUSE > NUL 
;END 


Figun REALCOMP .BAT produces a lisi of files that appear in one of the two directories. 


Comparing the contents of two 
directories with COMP 

When comparing two groups of files in 
different directories, COMP checks to see 
only that all of the files in the first directory 
are present in the second directory. Files 
that exist in the second directory but not in 
the first are not noted in any way. 

REALCOMP.BAT, shown in Figure' 
I, performs the COMP twice, reversing 
the order of the directories the second 
time, and stores the results of both compar- 
isons in a temporary file. The file is then 
typed through a filter that removes all of 
the successful comparisons. The file AN- 
SWER. NO, which is directed into the 
COMP commands, consists of an n, a car- 
riage return, and a Ctrl-Z End-of-File 
marker. Its full pathname must be includ- 
ed. 

I would like to know if you have a 
method for suppressing the “Compare 
more files (Y/N)?” message that the batch 
file displays. I couldn't figure out a way to 
pipe the output of the comparisons to the 
temporary file and still use the technique of 
piping the output to NUL in order to sup- 
press the message . — Barton A. Gravatt; 
Homer, New York 

This file isn’t using the ability of COMP 
to compare files — it’s just using it to check 
for their presence. The resulting list con- 
tains the full path of any file that appears in 
only one of the two directories. The com- 
parison of files that do appear in both di- 
rectories gets filtered out. 


The ANSWER.no file isn’t really nec- 
essary. You can get the same effect by pip- 
ing an N to the COMP command, for ex- 
ample, 

ECHO N I COMP «1 %2 > STOPGAP. FIL 

But avoiding the “Compare more files” 
question is more difficult. COMP writes 
that message to the standard error device, 
not to standard output. As a result, even 
Cl l Y NUL won’t hide it. There are utili- 
ties that will redirect standard error, but I 
prefer to just put a CLS after the unwanted 
screen output. I’ve added that CLS in 
REALCOMP.BAT. 


A simple deletion technique that 
makes it easy to recover your files 

While lacking a file unerase utility, I need- 
ed a way to make accidentally deleted files 
recoverable. DOS provides no easy way to 


recover the files it deletes. So I created two 
batch files: DE.BAT “deletes” files and 
UNDE.BAT recovers the last file you de- 
leted. 

DE.BAT is shown in Figure 2 and uses 
the same syntax as DOS’s DEL command, 
including wildcards. However, it does not 
actually delete files. Instead it moves them 
to a temporary subdirectory named 
TRASH on RAMdisk drive D:. This way, 
if you change your mind, you can recover 
these files from this subdirectory as long as 
your computer has not been shut off or re- 
booted. You must create this directory be- 
fore using this file. 

The error message “Deletion halt- 
ed . . . ” in line 18 warns you that there is 
no TRASH subdirectory, the RAMdisk is 
out of room, or there is no RAMdisk in- 
stalled. It will give you a chance to exit be- 
fore the file is permanently deleted. 

UNDE.BAT in Figure 3 is a quick way 
to retrieve the last deleted file to your cur- 
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6BCBO OFF 

IF "%!"■•-- GOTO Err 

IF NOT EXIST %1 GOTO «rrl 

COPY %1 Ds\TRASH\%1 > NUL 

IF NOT EXIST D:\TRASB\%1 GOTO Err 2 

REM doesn't work with pathname in %%1 

SET LDF«%1 

DEL %1 

GOTO End 

xErr 

ECBO I need a file specification please • • • 

GOTO End 
xErrl 

ECBO %1 not found 

GOTO End 

xErr2 

ECBO 

ECBO Deletion halted... please check D:\TRASB 

ECBO Press Ctrl-C to exit or any key to permanently delete %1. 

PAUSE > NUL 

DEL %1 

xEnd 


Figure 2: Instead of deietingfiles, DE.BAT moves them to the TRASH subdirectory. You can 
recover a file as long as your machine hasn't been turned off or rebooted. 


Do\bu 

Believe 

Softwoe 

Can Make 

ACompuler 

Foster? 

The Editors Dol 
Based on outstanding perfor- 
mance improvement provided by 
Multisoffs products, PC Magazine 
awarded an Editor's Ctvoice in 
the February 14, 1989 issue. 


[I^ E D I T O R ’ S 
™ C H O I C E 


• Super PC-Ktsik 


Speed is the only reason to use a 
disk cache, but speed isn’t the only 
criterion to use in choosing one. 

The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments cfyour work and your 
computer. 

Super PC-Kwik is the fastest 
cache program available, and it's 
also the one with the most useful 
and sensible options. You can 
squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit firm its 
speed and intelligence if you keep 
the cache in conventional or 
extended memory. 

When you combine it with the 
RAMdisk, print spooler, and other 
programs in Multiscfi’s PC-Kwik 
Power Pak, Super PC-Kwik makes 
better use ofyour memory than any 
other cache you can buy. 


Order Super PC-Kwik today and see 
what the industry's best disk cache 
can do for you, or get the most for 
your money with our5-in-1 Power Pak. 

Super PC-Kwik $7995 
Power Pak $129^5 

SO-dOY mor>ey-bock guarantee 

Multlsoft Corporation 

15100 SWKolIPkwY.SulteL 
Eteoverton, OR 97005 

800-283-KWIK 

503-W.5644 


rent directory. The syntax is just 
UNDE 

that is, the batch file’s name. Both of these 
files can be easily modified and expanded 
to handle various deleting Jobs . — Jim 
Chong; Niagara Falls, Ontario, Canada 

This idea lends itself to variations. If you 
have enough space on your hard disk, pul 
the TRASH directory right on your disk. 
This will give you the ability to “unerase” 
a file even if you’ve turned off your com- 
puter since the time you “eras^” it. Of 
course, you’ll have to empty the TRASH 
from time to time. 

To save space, you might use a file 
compression program such as ARC from 
Software Enhancement Associates or 
PKARC from PKWare. Instead of copying 
the file to the TRASH directory, add it to 


esCHO OFF 

IF HOT CXIST D:\TRASH\tLOF% GOTO Irr 
COPY Dt\THASH\%IJ>F% > MUI. 

ECHO L«st D.l.t«l Fll. - %X,DF% 

Echo Itm:oT«TMl in 
CD 

GOTO End 
t.rr 

ECHO Fil. Dt\TlUlSH\%LDFt not found 
{End 

•at LDF- 


Flgure 3; UNDE. BAT retrieves the last file you 
put in the TRASH. 


the TRASH archive. 

Unlike the DEL coirunand, DE.BAT 
doesn’t work with pathnames. If you pass 
it a filespec that includes a pathname 
(C:\DATA\JUNK, for example), it will 
report that the file did not get copied to the 
T^SH directory. That’s because the fifth 
line will test for the existence of 
D-.\TRASH\C:\DATA\JUNK— a mess. 
Use DE.BAT only on files in the current 
directory. 

The author states that DE.BAT works 
with wildcards. It does, but there’s a dan- 
ger. Suppose you use DE on the filespec 
*.BAK. Suppose further that the TRASH 
directory has room for only one more file. 
The first ♦.BAK file gets copied, but none 
of the others do. Now the fifth line tests for 
a successful copy by checking the exis- 
tence of D:\TRASH\*.BAK. One match- 
ing file is enough to prove existence, so 
DE merrily deletes all of the *.BAK files, 
leaving only one of them unerasable. 

If you want to use DE safely with wild- 
cards, there is a way. Rename the existing 
file to DEI. BAT, and create a new DE 
.BAT with these lines: 

SECBO OFF 

FOR %%v IN (tl| DO CALL DEI. BAT %%v 

Now DEI .BAT acts on each matching file 
individually, so there’s no possibility of 
problems due to wildcards. If your DOS 
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The 
Tandy 
3000 NL 





St u^u .i attya 1 .1 eaita 


Affordable 286 
power and 
remarkable 
expansion. 



The Tandy 3000 NL is the right 
choice for your growing business. From 
the outset, you’ll have an Intel® 80286- 
based system clocked at 10 MHz. You’ll 
have the performance to manage pro- 
ductivity applications more effectively 
under MS-DOS®, and the potential for 
multitasking under MS* OS/2. 

Now take on tomorrow: outfit the 
3000 NL with a second 3'/2" drive, and 
you still have room for two front-panel 
5 ^/ 4 " drives— floppy or hard disk, tape 
or disk cartridge. Custom configure your 
system using seven expansion slots. Add 
an 80287 math coprocessor. Expand the 
memory to up to 16MB. 


And with the 10 MHz bus design, the 
3000 NL can transfer data across a net- 
work at high speeds. Our 3Com® work- 
group lets your p)eople and PCs work 
together, so your entire office can share 
information and route messages— 
electronically. And with IRMALAN™, 
up to 32 people in your workgroup can 
access your company’s IBM® mainframe 
computer. We can provide the work- 
group solution to meet your needs. 

Radio Shack Computer Centers offer 
the most comprehensive range of sup- 
port services in the industry to maxi- 
mize your investment. The bottom line? 
We work hard for your business. 


The new'generation Tandy 30CX) NL. 
From the best-selling family of PC 
Compatibles made in America. 


Send me a 1989 
RSC-20 computer catalog. 

Mad to Radio Shack. Dept 69-A-74S 
■p 300 One Tandy Center. Fort Worth. TX 76102 


Name 

Company 

Address 

City - Stale 

j., ZIP Phone 

iM iSS; . . - :i 21, iiii 


landy Computers: Because there is no better value. ” 


Imel/Eleg. TM Intel Con. MS-DOS and MS/Reg. TM Microsoft Coip. 
}Com/R^. TM 3Com Coip. IRMALAN/TM Digital Communications 
Associates, Inc. 


Raelw/haeR 

COMPUTER CENTERS 

A DIVISION OF 1AN0Y CORPORATION 
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Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS' ’286 or ’386 today! 
We’ve built up an extra supply of the hottest selling 
computers in America. The celebrated ZEOS 286-12 
and PC Magazine’s Editors Choice— the ultra fast 
ZEOS 386-16. 

Take your pick now for immediate delivery. These 
are both complete, genuine ZEOS Zero- Wait state sys- 
tems. Both include an ultra-fast Seagate hard drive 
and all the other goodies. And they’re ready to ship. 
RightNow. 

Here’s how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monodirome and VGA systems. While 
supplies last, we will ship either of these sj^tems to 
you the day you on/er subject to these conditions; 


1. Your order must be received by 1PM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz system 
or 386-16MHz system, either monochrome or VGA. 
Any other systems or upgrades are custom built and 
will take slightly longer. 

* Our Guarantee to You: 

If we fail to ship your system under the conditions 
outlined, we will ship it at our expert as soon as it is 
ready. All systems are fully burned in and tested. Each 
system includes our 30 day Money Back Guarantee 
and One Full Year Limited Warranty. Toll Free tech- 
nical support and Express Phrts Replacement are 
included too! 

This offer is good only as long as these pre-built 



Complete ZEOS 12MHz ’286 
with 32MB Hard Drive! 

Only$U95 

For VGA color add $595 

Standard Features Include: 

■ 8028612 CPU, 6/12MHZ Dual 
Speed heyboard/hardware select- 
able. Reset and Turbo buttons 
right up front. 

■ Zero- Wait State DRAM, 

512K expandable to 4MB on the 
mother board (16MB System 
Total). EMS Capability on board. 

■ Fast 32MB Seagate 138R Hard 
Drive with auto-park, 1.2MB 
Floppy Drive. 

■ Ultra high speed Hard/Floppy 
conlroller. 1:1 interleave, 800 
KB/sec transfer rate. 

■ Genuine Hercules' (Yes, 
Hercules!) Brand graphics card. 
High-Res Amber Display with 
Tilt/Swivel Base. 



Performance Comparisons using PC Lobs Benchmork Series Releose 4: 


80286 Flooting 

Instruction Point Conventional 

NOP Mix Colculotion Memory 


ZEOS 286/12 Desktop 

28) 

4 78 

18 64 

0 72 

IBMPC AT^SMHi) 

4 23 

8 96 ■“ 

35 60 

1 32 

IBM PS/2 Model 50 

3.35 

7 20 

28 34 

) 05 


■ ZEOS Enhanced 101 Key Key- 
board with our Pleasant Tactile/ 
Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery 
Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 

FREE Shareware Disks Too! 

25 Software Programs Included 
Every system will include 5 ready 
to run Shareware programs on 
free disks. Irwluded are programs 
fitr Word Processing, Spread Sheets, 
Educational, Firmncial, Business, 
Games and more. Wth Shareware 
you can try the programs first 
before you register them with the 
author. What a great idea! 


All price* andipedficarionsaie (ubKCt tiichange withcmt notice. Please call fi»r current pnanirand warraniy deuils. COD orders may require an advance depusit. PS/2 and AT are trademarks o( IBM Corporation. 



systems remain in stock; please give us a call to verify 
availability. This offer does not apply to other ZEOS 
systems or custom configurations. 

Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That’s why we 
offer you our 30 Day Money Back Guarantee, Tdl Free 
technical support and Full One Year Limited Warranty. 
Compare that to the others. Then compare perferrnance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the feistest. 
The ZEOS 2^-12 is the fastest in its class. It features 
true Zero- Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS ’386 as 


Editors Choice. And is it ever a screamer. As the PC 
Magazine said, “This ZEOS 386-16 Wows away ev^ 
other computer. . . !’ Another PC Magazine editor said 
“Don’t pass up the ZEOS . . . solid construction, flexible 
design and escape- velocity performance make it a 
top flight choice!’ 

PC Resource Magazine put it this way “ZEOS . . . 
provides quality comparable with the IBM or Compaq 
and does so for about 70% of the cost’.’ Personal 
Qmtputing smtpXy says “The best value we’ve come 
across so far!’ 

We couldn’t have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
madiines with quality and performance that is, in a 
word. Guaranteed. Order now by calling 800-432-589L 


qx^Now! 


Complete ZEOS 16MHz ’386 
with 80MB 28ms SCSI Drive! 

Only $2,495 

For VGA color add $595 


Standard Features Include: 

■ Genuine 32-bit Intel 80386- 
16MHzCPU. 

■ High speed Zetx>Wait 64K 
SRAM CACHE. 

■ 1MB of Zero- Wait DRAM 
Expandable to I6MB system total 

■ Fast 80MB, 28ms SCSI 
Seagate Hard Drive. 1.2MB 
Floppy Drive. 

■ Ultra high speed Hard/Floppy 
SCSI controller. 

■ Genuine Herailes' Brand 
graphiccard. High-Res Amber 
Display with Tilt/Swivel Base. 

■ 101 Key ZEOS Tactile/Click 
keyboard. 



Performance Comparisons using PC Lobs Benchmork Series Releose 4: 

80386 Floating 
Instruction Point Conventionol 

WOP Mil Colculotion MemofY 


ZEOS 386/16 Desktop 

2.10 

358 

1362 

ose 

IBM PS/2 Model 70-E61 

209 

4 n 

16 14 


Compaq Deskpro 386/16 

2.09 

4 12 

1547 

C 


High speed Serial 
ar^PuraUel Ports. 
1-32, 5-16 and 2-8 
bit slots. 

80387 math co- 
processor support. 

ZEOS 5-bay case 

Fetxuary 28 . i9B« with sccurity lock 
arul LED indicators. 


EDITOR'S 

CHOICE 


Order Now ToU Free 

800-423-5891 

FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-6334591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
^ habla EspaAol. 

ZEOS International, Ltd. 

530 5th Avenue, N.W. 

St. Paul, MN 55112 USA 



Drskpm b a trademark o4 Compaq Omputcr Corporation. Corporate leasing plans ate available. ZEOS is a publicly traded cianp m y. MPLS/Si l^ul Local OTC. C 1989 ZEOS Intematinnal. Ltd. 
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version is earlier than 3.3, you'll have to 
use COMMAND /C in place of the CALL 
statement. This creates a problem for UN- 
DE. BAT — the LDF environment variable 
gets set within a secondary command pro- 
cessor and disappears as soon as DEI 
.BAT ends. If you want to use the “safe” 
DE.BAT with any DOS version earlier 
than 3.3, all you have to do is edit UNDE 
.BAT and replace the references to 
%LDF% with %l . Yournew UNDE.BAT 
will require a command line parameter to 
tell it which file to undelete. 


Productivity Tip 

All of the Extended ASCII characters 
(those with ASCII values greater than 128) 
are available for your use when naming 
files. Because you have to enter them by 
pressing Alt and typing on the numeric 
keypad, you don't want to use them often. 


However, for special files consider using 
names that are difficult to enter, like 
ap.DAT. 


Add this verify feature to make sure 
you don’t delete the wrong files 

Being a veteran CP/M user. I'm used to 
having my computer display all files pend- 
ing to be deleted, then prompting if it 
should continue. Below is a sample of how 
it worked: 

Cf>ERA •.BAX 

LETTER BAX | BACXUP BAX | STARTREK BAK 
KBHO BAX ] MOOEKIO BAX | KI8CORE BAX 

Ok? 

As you can see, the files pending to be de- 
leted were displayed, and then the system 
would prompt if it was OK for you to con- 
tinue. An answer of Y would cause the 
files to be deleted, and an answer of N 


would abort the operation. 

This verification saved me from acci- 
dentally deleting files many times. Now, 
however, I use an MS-DOS computer. 
Too often I have deleted all my .BA'T files 
from a directory when I wished to delete 
the . BAK files. If a directory of files pend- 
ing to be deleted had been displayed, I 
would have discovered my typo. So I de- 
vised a way to visually verify my files be- 
fore I delete them. 

First, create the small batch file DEL 
.BAT, shown in Figure 4, and place it in a 
directory where it can be accessed from 
any drive or directory within your system 
(via the PATH command). 

Next, make sure you have DEBUG 
.COM available. Then go to your root di- 
rectory and make a copy of your COM- 
MAND.COM program, giving it another 
name such as COMMAND. BAK. This 
will give you a backup of COMMAND 
.COM in case the original gets corrupted 


Webster’s defines form as ... 

“to think of; frame in the mind; conceive ... create out of separate 
elements ... assume shape.’’ 

Indigo Software defines JetForm as ... 

“doing all of the above creatively, efficiently and inexpensively.” 


What can you expect from the most 
powerful, ffexihfe cmnpetitivdy-priced 
electronic forms product on the market? 

■ Power: to take full advantage of 
PC interactive graphics design 
capabilities and the latest in laser 
printing technology. 

mnexi^r: to create electronic 
forms that meet all your forms 
requirements ~ from single*page 
expense claims to multi-page 
insurance policies. 

■ Design: to watch your form as it 
takes shape and use a host of built- 
in design features. 

■ Speed: to cut your forms design and 
print time to a fraction, with no 
compromise to the end product. 



k What You See Realty 
What You Get? 

With JetForm, yes! JetForm makes 
the creation process easy. As your 
form takes shape on the screen, you 
know it will look the same when it 
comes out of your laser printer. 


JetForm 

Call (8001 2679976 16131 594 3026 

Indigo Software Ltd. 

560 Rochester Street, 

Ottawa, Canada K1S 5K2 


' JetForm solutions are available for: 
IBM PC/AT, PS/2 and compatibles 
HP 3000, HP 9000, 

DEC VAX 
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Brand 
(solution 
W Handy S 




Desktop publishing has never been easier ! With the new Handy 
Scanner* 3000, you can easily add graphics to your documents. 
Additional software is also available for rapid text entry. 

The Handy Scanner 3000 is the first hand-held scanner to 
offer four ( 1 00-400 dpi) resolutions for the IBM PC/XT/AT, PS/2 
Models 25/30, 50/60, and their compatibles. You can scan images 
4'A" wide and up to 20" long. The scanner has unique features such 
as 32 levels of grey resolution for crisp clear images, a fast 7-sec. 
speed for 10" scans at 300 dpi. and a yellow-green light that cap- 
tures the reddish skin tones of your images (scanners with red 
lights just can't see the all-important skin tones). What's more, a 
real-time screen lets you instantly see your scanned images, so 
you can quickly make adjustments if needed. 


With its accompanying software, you can quickly scan, bit- 
edit, crop, save and use the images in virtually all graphics pack- 
ages, including PageMaker, Ventura, WordPerfect 5.0, PC Paint- 
brush-t. First Publisher and Byline. 

If you need a quick, easy way to enter text for word proces- 
sing, you can use our optional OCR software. You can scan mono- 
spaced or typeset text from typewriters, dot matrix and laser print- 
ers and books. The trainable text reading software automatically 
and seamlessly merges two halves of a page together. 

The Handy Scanner 3000 package includes the scanner, inter- 
face card. Scan software, and a leading paint program. 

The Handy Scanner 3000 from DFl — call now for more in- 
formation and literature. 


DIAMOND FLOWER ELECTRIC INSTRUMENT CO. |U.S.A.| INC. 

2544 Port Street. W. Sacramento, CA 95691 Fax (916) 3734)221 Tel (916) 373-1234 

DIAMOND FLOWER ELECTRIC (NORTHEAST), INC. 

5C Joanna CkJurt,E. Brunswick, NJ 08816 Fax (201) 390-2817 Tel (201) 390-2815 

Hi(ia|(3c»w>iOCWOTii»gMie<»dlrid>»>«d>t,«ridHS-3(IOO»ttriaiw«>otDawondFloii»«»Elie>ickiwijwoniCo.(USA|. lnc.AI«h«rntni«i«wiriaimirt»orftywr«flr i a»m«ri tf a»tnirnipoc»v»own«f» ci9SBOFIlrcMfigniir«MnrMtR«no«nM 
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while making these changes. Now enter 
DEBUG COMMAND. COM 

DEBUG will load COMMAND.COM 
into memory, where you can modify it. 


MS-DOS must be forced to use the DEL 
batch file instead of the internal DEL com- 
mand. You can do this by changing the up- 
percase D in DEL to a lowercase d so the 
command interpreter won’t be able to find 


it. Instruct DEBUG to find the DEL com- 
mand by entering 

S CSrFFFF "DEL" 

at the - (hyphen) prompt. DEBUG will re- 
turn with an address where it found the 
search text of DEL. Now enter the follow- 
ing command: 

E ««*f:«f«f "d" 

where ####:#### is the address that 
the previous search command returned. 
Verify that all has gone well by using the 
Dump command and by entering 

D tt«f:tt*f 

where ####:#### is again the address 
given to us by the search command. The 
Dump command causes DEBUG to dis- 
play a section of memory starting at the ad- 
dress given. Viewing the right-hand por- 
tion of the screen, you should see the DEL 
command with a lowercase d, and an up- 


@ECHO OFF 

IF "%1"=="" GOTO NoParam 

ECHO The following files will be deleted: 

DIR/W %1 
ECHO . 

ECHO Press Ctrl-C to abort, or 

PAUSE 

ERASE %1 

GOTO End 

: NoParam 

REM This is the message the internal DEL gives l 

ECHO Invalid number of parameters 

:End 


Figure 4: This batch file must be accessible from any drive or directory within your system. In 
order to make DEL.BAT replace the internal DEL command, you must make DEL unrecognizable 
by patching COMMAND.COM itself. 




25 MHZ MOTHER BOARD WITH 803e7/WEITEK 



SPECmCATIONt 

Hui803es-2SCPU A 

On« 32 HtmanMni MMOrtt IM to 6AM feytM H 
PrtvidM 32K 2 * s*t atMctatoA c«crw(E,pBn3noi« lo 6AK) 

ejtf AT COfflrAOBI* ^ 

TuriM Light . , 

28 MH2,'AT le.-AT i2. AT >0, AT 8 
Supfrons 23 MNZ 80387 . f f p f -t” 

Su^rt* WE(T£K ttaprwMKMr ^ 

Sai>i»ft»WAMafO& ahAtJgo * ^ 

5 AT slots plus 2 XT slot* v 

? cHonnols Of DMA, 16 lovstt nforrupi 

09$ and 0$.''2 
UNIX. XENIX., 


2086 SESI«« 


TCt;0O8)A3S-8e99 
PAK:(409)Aae*. 9 1 37 


HAIVK 


PlayItA^m..Sm 

Don’t allow your excellent review to fade 
away like a golden oldie. Ziff-Davis can 
print custom-designed article reprints* to 
keep your product at the top of the hit 
parade. Call today for information: 

Jennifer Locke, Reprints Manager 
212 - 503 - 5447 . 

*minimum quantity 500; 3 to 4 weeks delivery. 
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Compresses and decompresses 
data files automatically 

DiskDoubler 11 works automatically and 
transparently on all your data files — text, 
database, and ^readsheet. It compresses them 
by up to 50% every time you save to disk, and 
decompresses them when your program reads 
them off the disk. No special commands are 
needed: you use all your programs just the 
same as always and gain valuable disk space 
effortlessly. 

High-speed, reliable operation 

DiskDoubler II features a unique high-speed 
data-compressioo chip that does all the wrk, 
so in most cases you won't even know it's 
there. Its new sui^ce-mount design offers the 
reliability your valuable data deserves, at an 
amazingly low cost. 

Works with any disk drive 
DiskDoubler II can work with any or all of the 
disk drives in your system: floppy, hard 
(including SCSI, ESDI, cards, and even RLL), 
RAM, Bernoulli, even WORM optical drives! 
DiskDoubler II does not modify DOS disk or 
flle structure in any way. 

Easily installed 

DiskDoubler II installs in minutes in any 
8- or 16-bit slot of any true PC-compatible — 
no cables, no connectors, no reformatting. Just 
plug it in and go! Its universal mounting 
bracket eliminates the tight fit sometimes 
caused by non-standard clone hardware. 


Satisfaction guaranteed 

All Datran products have a 30-day money back 
guarantee and DiskDoubler II has a 3-year 
limited warranty. 

System specifications 

IBM PC/XT/AT/25/30. 286 or 386 (or 100% 

compatible - up to 20 MHz) 

MSDOS or PCDOS 2.0 or greater 
64K memory required for TSR program 

SPECIAL OPPERI 
Buy Both for 
ONLY $120f 


FOR THE DEALER NEAREST YOU 
or to order direct by phone: 


1-800-332-0456 

HI DA TRAN 

Leadership in Data Compression Technology 


ALSO FROM DATRAN ONLY S49 

Mako your modont masy to uaa — and 4X faatar, tool 



turboCom 

• Super-fast PC-to-PC communications 

• Easy command-line operation 

• Works in batch files 

• Sends and receives files unattended 

• Includes 2 manuals, a StA^and a 
SWdisk 

l^rboCom 3^ has no complex menus or 
commands to learn — it's as easy to use as 
the DOS copy command! lUrboCom 3.0 can 
save you up to 75% on your data-transmission 
costs, and you can even use it in batch files to 
send and receive files automatically. 


Datran Corporation /250S Foothill Blvd./ La Crescenta/CA 91214 /Phone<816) 248-8780/ FAX (818) 248-8788 / Telex 4932115 /TurboCom (818) 248-8789 
‘Plus Shipping & Handling tOffer good through May 31, 1989 IBM PC, XT, AT and PS/2 are the trademarks of IBM Corp. 
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percase EL. If you do, enter 

w 

to write the changes to disk. If you don’t 
see DEL displayed thus, skip this com- 
mand and exit DEBUG by entering 

Q 

After you've written the changes to disk, 
reboot your machine. The new command 
should be operational. When you enter 

DEL fllespec 

the DEL.BAT file will be invoked. It first 
displays a directory of the fllespec and 
pauses until the operator presses any key to 
continue, or Ctrl JC to abort. 

Note that COMMAND. COM’s 
ERASE command can still be used to de- 
lete without verification, if for some rea- 
son this is desired (possibly by other batch 
files, just like our DEL.BAT file!). 
— Allen Howell; Arcanum, Ohio 


Always make a backup before meddling 
with CX)MMAND.CX)M, and be prepared 
to reboot from a floppy disk if you make a 
mistake. However, naming your backup 
copy COMMAND.BAK seems unsafe to 
me, since 1 frequently delete every *.BAK 

■ You can ‘ ‘patch out’ ’ 
other DOS commands, 
to replace them with batch 
files or to disable them. 


file. 1 would suggest something different, 
like COMMAND. SAV, and make it 
Read-Only. 

You can “patch out’’ other DOS com- 
mands, either to replace them with same- 


named batch files or simply to disable 
them. However, a patched COMMAND 
.COM makes your system nonstandard. If 
anyone else has to use your system, he 
may be unpleasantly surprised by the dif- 
ference. To use the batch file described 
here without patching COMMAND 
.COM, just give it a name that’s not a 
built-in DOS command, like DELL.BAT. 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 ifyou send your letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016 or upload them to PC 
MagNet (to join, see Ae “By Modem” 
sidebar in the Utilities column) . Eli 
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LASERNET™ 
takes the high 
cost out of 
networking 
printers to PCs. 

LASERNET 
is better than a LAN for sharing 
printers. It’s faster. More eco- 
nomical. And, a simple, menu- 
driven configuration makes instal- 
lation easy! If you have a LAN, 
LASERNET eliminates printer- 
sharing bottlenecks. 


With 24 years 
of market 
leadership, you 
can rely on 
Western 
Telematic for 
cost-effective printer networking. 
Call now for a FREE brochure. 
la California (714) 586-9950 
(800) 854-7226 

UmLflBERNET 


dmnrrfKt /M 


LASERNET b a indeirwrk of WniernTtlmaik Iik A Produd of Westm Ttlematk Int. 

CCopyrisht WnirrnTHcmuk Int., l»M AU nghiimrrvrd wrslem Irtrmalir inf., t sterling, in'ine, ealifomia 92718 
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Please write to: 

PC Magazine, RO. 
Box 54093, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine 
for faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 
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We Took The "^1 Editor’s Choice In 
Remote Computing And Kept Going. 


ANNOUNCING pcANYWHERE III 

Where do you go when you're already at the top? 
Up! And up! And up! 

The PC Muf>azine # I Editor's Choice in Remote 
Computing is now even foster. Even easier to use. 
And even more clearly the leader, with new. unbeat- 
able leatures that can't be found anywhere else. 

Plus, now you can use pcANYWHERE III'" with 
PC MacTcrm'" to run a PC from your Macintosh. 

PC Magazine wrote: "pcANYWHERE is one of those 
rare programs that costs less than the competition yet offers 
better perfomiance.” 

THE BEST IN THE BUSINESS 
JUST GOT BETTER 

pcANYWHERE III lets you mn any PC remotely from 
any other PC, terminal, or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with complete security. 

pcANYWHERE III is also the best .solution for remote 
access to a Local Area Network. In fact. Novell chose 
pcANYWHERE III for remote computing with its new 
NetWare A.synchronous Communications Server (NACS)!" 

These are only some of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absorbs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone nutnbers and make calls with a single keystroke. 

CALL LOGGING records call time and duration — great for 
client billing and cu.stomer support. 

VOICEIDATA SWITCHING lets users talk into the same 
phone line being used for data transmission. RECORD AND 



PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 

BETTER THAN A CARBON COPY 

PC Tech Journal: “What is the final verdict on Carbon 
Copy PLUS ... its features are surpassed by those of a 
package recently reviewed — pcANYWHERE. . .ease of use, 
dependability, fiexibility of operation, cost effectiveness. 

On these scores, pcANYWHERE is the better alternative.” 

PC Magazine: “If there's one program that can handle it 
all, it's pcANYWHERE. . . As the least expensive package, 
it's alst) the clear front-mnner in giving the most bang 
per buck.” 

Data-Based Allvisor: “My preference. pcANYWHERE 
perfomicd flawlessly. .. inexpensive enough to be installed 
wherever there's a nxxlem.'' 

Eainily and Home-Office Computing: “A. 'best buy' in 
my b(X)k.'' 

And they didn't even see pcANYWHERE III! 

LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 

Bc.st of all, pcANYWHERE III retails for only $145. 

And unlike other remote computing packages, one purchase 
of pcANYWHERE III provides the st)ftwarc necessary 
for both sides — host and remote — of a PC-k>-PC connection. 

For more infonnation, or to place your order, call your 
lcx;al dealer or distributor. Or contact DMA at 212-687-7115, 
or write to: Dynamic MicroprtK'essor Asscx:iates, Inc., 

60 East 42nd Street. Suite 1 KX). 

New York. NY 10165. 

IH ASmnhKr IIL ihv\S’>WUI:KI:. aiunX Mm Itmi 
arc tiiuIcnutrLs Ihikimii MicnpfmH cssarAsMK iaics. 

OiIht prikhms arc tnulctnarhi ofihcir manujiutarers. 
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Make PC Magazine Come Alive! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. S12.50 per hour lets you: 


Download any of PC Magazine's utilities 
Download files from the Forum data libraries 
Talk to editors and columnists 
Tell Dvorak and Zachmann how you really feel 


• Trade tips with Charles Petzold or Ray Duncan 

• Search for back articles on-line 

If you already have a CompuServe account, simply 
enter GO PCMAGNET at the ! prompt 


ONE CAU GETS YOU STARTED! 

Sign up on-line at no additional charge. 

1 . To subscribe, set your modem lo: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers Usted: 

Anaheim, CA (714) 520-9724 

AtlanU, GA (404)266-7014 

Baltimore, MD (301) 832-0100 

Boston, MA (617) 542-1796 

Chicago, IL (312)693-0330 

Cleveland, OH (216) 781-5720 

DaUas,TX (214)953-0212 

Detroit, Ml (313)255-9207 

Houston, TX (713)462-0202 

Los Angeles, CK (213) 739-8906 

Miami, FL (305)266-0231 


MinneapoUs, MN (612) 342-2207 

New York, NY (212)422-8820 

Newark, NJ (201)624-6565 

Philadelphia, PA (215)977-9758 

Pittsburgh, PA (412) 391-7732 

San Diego, CA (619) 283-6091 

San Francisco, CA (415) 956-4191 

Seattle, WA (206)241-9111 

St. Louis, MO (314) 241-3102 

Washington, DC (202)388-4280 

(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detect^ message, enter Ctri-C. 

3. At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000 

5. At the PASSWORD prompt, enter 
PC'MAGNET. 

6. At the Enter agreement number prompt, 
enter Z10D8910. 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connect charges for PC Mag- 
Net during the subscription process. 



MagNet 
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I o trod*mork o( Corporohon 
ChanA«< n a trodtmork of (nto^notionol ftvtmott > 



I You'll know the name Olivetti. You probably 386 technology just announced by Intel gives it These include the XPl, the new 25MHz XP4, the 

I know it is the largest European-based infor- a clock speed of 33 MHz. And that leaves the floor-standing XP5, and the newly-launched 

I mation technology group (in fact, one of the competition standing. Other features of the XP9 25MHz XP7 with 4MB standard RAM and 

top ten worldwide with revenue that tops $ 6.5 include a 135MB hard disk unit, 4MB standard capacity for five integrated peripherals. And, 

billion). What you may not know is that it’s RAM, eight available slots ond VGA-compat- for those of you who ore into MCA, we offer 

also a world leader in 386-based PC technol- ibie graphics. But the M380 line is a whole two fully-compatible machines: the 386SX- 

ogy. Because what counts is not just having the family of powerful 386-based machines, with based P500 and the 386-based P800. It's a line- 

386. It's also what you are able to do with it. models to cater for just about any user needs. up that will give some idea of what Olivetti 

Take, for example, the M380 line from Olivetti Systems & Networks can do with the 386 micro- 
systems & Networks (that’s the biggest Euro- processor. But there's a lot more besides. For 

peon PC manufacturer, by the way). Top of the | P ^ | further information please contact: Olivetti 

line is the brond new M380/XP9 - one of the USA 765 U.S. Highway 202 Somerville, NJ 

|| fastest, most powerful PCs in the world. The new OLIVETTI SYSTEMS & NETWORKS 08876-1 289 

TEL: (1-201)S26-8200 DEALERS/DISTRIBUTORS: MR. B. LUBRANO OEM SALES: MR. VERONESI 
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Ptdiwur sdtwate 
tottiefiniL 


The Micmsoft Mouse gives wu easy 
access to all thepowei^i! 
features today 's software has to offer. 



K 3 ’ou want to get the most out of today’s new, high-powered 
software applications, we ha\-e a few words of advice: 
Usea.\ticK)Soft’Mouse. 

Microsoft 
Mouse 

&Microso1 , 
Wmdows/28^ 



It looks innocent enough here, but 
wait until you see haw the 
Mouse makesyow software scream. 


The Mouse can unleash j’our software-and take full advan- 
tage of the features intended to make your work easia: 

With the Mouse you can effortlessly manipulate menu-driven 
applications without taking your eyes off your screen. You can 
pull down menus. Highlight text in one fell swoop. Copy, cut and 
paste formulas in spreadsheets easily. And move things fom here 
to there without any command-key mumbo jumbo. 

Literkly hundreds of applications support the Mouse. 
But as the leading software developer for personal com- 
puters (and one of the first to bring a graphical inter- 
face to PC screens), weVe gone a step further 
Microsoft Windows/286 with PC Ftotbrush* for 
Windows, .\ Ucrosoft Paintbrush or EasyCAD™2 
actually come with theMouse (or vice versa). 
Aireadj; the MicrosoftMouse has made 
its way into the hands of over one million 
personal computer users. And that 
number is sure to grow even faster. After all, 
graphically oriented software is the driving 
force b^d improved productivity. 

But it’s the UcrosoftMouse that puts you in 
the dri\'er’s seat. 


\ laking i all make sense" 


C1988MUmsofiCorporatu»i. AUrightsresenvJ ^Jurosofit3ndthe^iUm50^b>gDareregistmdtrademarksa^ldthe 
Mkrosqfi Mouse deaf^ aitJ Makingit all make sense are trademarks of Microsoft QniiomtUm. EasyCADisa 
trademark of Evolution Computing PC Runtbntsh is a registered trademark of ZSofl Corporation. For more infor- 
mation. call (800) 541 • 1261 Customers in Canada call (4161 673- 7638. outside Pi>rth America, (206) 882-8661. 
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PRODUCTIVITY 


■ EDITED BY CRAIG L. STARK 


Power user 



Make your network printer wait for a sheet of letterhead stationery; an easier way to find style 
sheets in Word; underline and bold WordPerfect text with one macro. 


Here’s a way to use WordPerfect S.O 
macros to locate hard-to-fiiid 
characters 

In preparing WordPerfect text for use with 
Ventura Publisher or other page-format- 
ting software, many characters — such as 
typographic quote marks and em 
dashes — require special codes. Simple 
search-and-replace macros can handle 
some of these. However, hyphens that 
should be converted to en dashes between 
numbers (as in “pages 3-9") are difficult 
to search for. 

WordPerfect 5.0’s new macro lan- 
guage makes the job much simpler. The 
programming statements ean be entered 
only in the built-in macro editor, however, 
so a macro must exist before it can be edit- 
ed. The first step, therefore, is to define 
NDASH from the keyboard, using macro 
definition (Ctrl-FlO). Then put in the ini- 
tial search for a hyphen (F2, hyphen, F2) 
and end the macro definition. Now hit 
Ctrl-FlO again, give NDASH as the maero 
name, and elect to Edit the existing macro. 
Choose Action in the editor to edit the 
macro so that it exactly matches Figure 1 . 

The macro commands (such as LA- 
BEL, CASE, and GO) are entered by first 
pressing Ctrl-PgUp. This brings up a list of 
commands from which you choose the one 
you want. Normal WordPerfect com- 
mands can be entered by hitting the appro- 
priate key combinations (F2 for search and 
Alt-F2 for search-and-replace, for exam- 
ple) or by first hitting Ctrl-FlO (which 
turns on function mode) and pressing the 


appropriate keys (such as Home-Home- 
Up). Pressing Ctrl-FlO again turns off 
function mode. To enter variable numbers, 
first press Ctrl-V, then hold down the Alt 
key and press the number of the variable (0 
to 9). W^en finished editing, press F7 to 
exit (not in function mode). 

Though not adequately documented in 
the manual, the new macro language 
opens up new possibilities for complex 
text processing in WordPerfect.— Michael 
Conner: Kampsville, Illinois 

You can also use this technique in other 
maeros that need to test whether a charac- 
ter belongs to a particular set of characters. 
The basic principle is the same: Block the 
charaeter, assign it to a variable, and use a 
CASE statement that contains an entry for 


each member of the set. 

Previously, I’ve been able to show you 
how to define macros simply by listing the 
keystrokes. Because of the advartced mac- 
ro features of WordPerfect 5.0, however, 
that's no longer a viable method. Thus, 
you’ll be seeing more and more macros 
here in which your instmctions consist of a 
screen shot of the macro editor. If you 
haven’t started using the macro editor, try 
it with some of the examples in this col- 
umn. — NeilJ. Rubenking 


You can underline and bold 
WordPerfect text in a single 
operation 

Making existing text both bold and under- 


(DISPLAY OFF) 

{LABEL}BEGIN“ 

(Search) • {Search}{; }Find-a -hyphen” 

(Left) (Left) 

(Block) (Right) 

(Macro Commands) 31 ( ; )Put • the-character -before-it -in-VAR-l 
(CASE) (VAR 1)"0”C”1”C”2"C"3”C”4”C“5”C"6"C”7"C”8“C“9“C — 

{ ;) If - the -char • is - any NUMBER- go- to -c" 

(GO)END"(: ) . . .otherwise -go -to -END." 

{LABEL)C" 

(Right) (Block) (Right) 

(Macro Commands ) 32 ( ; } Put -the -character -AFTER -it- in - VAR2 
(CASE) (VAR 2)"0"N"1"N"2"N"3"N"4"N"5"N"6"N"7"N"8"N"9"N — 

( ;) If -this -char -is -also- a -number, -go-to-N." 

{GO)END"( ; ) . . .otherwise -go -to -END." 

{LABEL)N" 

{Left){Left)(Del)<196> 

{ ; )Deiete -the -hyphen -and -replace -with- en- dash -code." 
{LABEL)END" 

{ Right ) ( : ) Move - past - the - hyphen - and - search - again . " 

(GO)BEGIN" 


Figure 1 ; This WordPerfect J.O macro determines n hether or not a hyphen is used as an en dash. 
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I CaCifornia 


FREEWARE 


Public Domain Software and Shareware for IBM** and 
Compatibles. DOS"* 2.1 or hlfther. 


Only $2.99 per Disk! 

3 0(1 lUCKY V2.2S (647) • Adult entertainrnent (eotur- 
ing trivio ft pok«r CGA requirod 
3 INTEftSEXION V1.Q1 (281 )• Plays like an x-rated mon- 
opoly game 2 drives required 
3 ON ■ TOP (886) • Uribetievabie CGA required. 


NESS/DATABASi 


3 EZ-FORMS Rev. D16 (66) • Menu-driven (ormt genera- 
tor. mite skeleton forms . 

3 CATALIST V8.21 [163 ft 164) - [2 disk set] The ultimate 
moiling list rrvanoger Hard drive 

3 PAST SUCKS V4.07I864 ft 868l-(2 disk set) Menu-driven 
home firKirtce pockage 2 drives required NiW 
3 IN CONTROl V2.702 (174 ft 178) • (2 disk set) Pios- 
pect/cllent/customer tracking system. NSW. 

3 EASY PROJECT V3.1 (440) - Complete project rngmt. 
system. 1000 tasks. 100 sub-tosks. 380K required. 

3 PAINIESS ACCOUNTtN0 VC2.50 (774-776) - (3 disk set) 
Menu-driven occounting package. 81 2K .hard drive. 

3 FILE EXPRESS V4.2S (33 ft 34) - (2 disk set) Menu- 
driven dotobose. report generator, 320K 2 drives NEW. 

3 WAMPUM V3.3S (37) - Menu-driven dSose III clone. 
Knowledge of dBase suggested 

MBirmn i ii 1 1 ii i 

3FUNNEIS ft BUCKETS V2.0 (130) • Great learning game, 
add. subtract, etc Ages 8-10 CGA 
3 PC-JI0SAW V1.00 (939) - Displays o picture, scram- 
bles it you put it together 3 levels of play. Nice. NEW. 

3 MONOPOLY V6.7 (106) - Just tike the boord gome. 2 to 

4 ployers. CGA required. 

3 3-DCHES$V1.01 (218) • Excellent chess gome 2-Dft 
3-0 CGA or monochrome req 

3 CAPTAIN COMIC Rev: 3 (788) - Arcade style adven- 
ture game, super graphics. EGA req NftK 

— I M I II I H I I I 

3 PRINTMASTER dRAPHICS (319. 849 ft 880) - (3 disk 
set) Over 440 misc. graphics tor Printmoster/Plut Re- 
quires Prinln^ter or Plus For Prlntshop Orophics- Order 
disks i 320. 889. 890 
3 PC DRAFT II V3.20 (629) • A palntlng/drafting program 
tor desktop publishing. CGA required 
3 CHARTS UNLIMITED (812) • Integroles graphics ft text 
into one system. 286K. CGA. 

3 PC LOTTO (681 ) • Ploy olmost any lotto in the world 
O DIET DISK (886) - Lose those unwonted Lbs. 

■ j.ii;m.M'iiixnir.«'xiix>im 

30N-$ID€V1.01 (860)* A tidewoys printing program, up 
to 1 78 multiple fonts. Great III 

3 LO V2.32 (809) - Produces quality text on dot motrix 
printers. Multiple fonts, print spooler 
3 CAME UTILITIES (220) - Great tor most programs that 
need color (CGA) to run. 

3 DOS TUTORIAL V4.4 (286) • Menu-driven tutorial, 
teoches DOS commands, etc. 

3 PC-OESKTEAM V2.01 (278) • Sidekick like utility plus 
more features 286K required 

3 FlU-SHOT PLUS VI. 4(841) • Vonous programs to pro- 
tect ogairnst trojon horses ft the virus . 

3 LOTUS LEARNIN9 SYSTEM V2.4 (769 ft 770) • (2 disk 
set] Expionations. illustrotions. ft proctlce sessions. Tu- 
tor Does NOT require Lotus. 

3 QUBECAIC V3.02 (891 ) - A 3-D spreadsheet program, 
import lotus files. 


WORD PROCESSING 


3 0ALAXY V2.42 (11) • Easy to use word processor, me- 
nus ft quick keyboard commonds 
3 PC-WRITE V3.02 ( 784-786) • |3 disk set) Full featured 
word processor. NEW. 


Send check or mone\‘ Order to;Cellfonila FRfEWARZ 
1466 Springline Dr. Deot. DPalmdale. CA 93550 


ORDER TOLL FREE 1 (800) 359-2189 


Mwlilpk MU of 5.2S* disk* 4 82.99 Ca. 33* dUlu ^ 83.99 £«. 
Plus 8330 shipping CA. Re*, add b.S%S«lesiM. 

ORDER DESK: Tam - 7 pm PST M-F 
CUSTOMER SERVICE; llam - 4 pm. M-F 
Call for a free catalr^ We accept Vlu-M/C 

• S'cewoe CROC’S-* 'ec- •eieoo'5'ecav“a'''»‘ec-''c-s • 

■Cv'S-W- ZIFF 8/898 


PRODUCTIVITY 

■ POWER USER 


feet, but the macro below makes it a 
breeze. The macro takes advantage of the 
GoTo mode, which is turned on when the 
Block On is active. In this mode, the cur- 
sor will move to the next occurrence of any 
key that is pressed, marking the block up to 
this character. Thus, for example, you can 
simply press the Spacebar to maik a word, 
or hit the period key twice to mark two sen- 
tences. 

You can also use the cursor movement 
keys to mark the block, of course. After 
the block is marked, press Enter to make 
the text underlined and bold. The macro 
keystrokes are shown in Figure 2. 

Note that the keystrokes won’t perform 
the expected function when you’re defin- 
ing the macro, because no block has actu- 
ally been marked during definition. — H. S. 
Chan: Penang, Malaysia 

This technique becomes even more inter- 
esting in WordPerfect 5.0, since there are 
many more text variations that you might 
want to combine. The macro shown in Fig- 
ure 3 makes a block of text underlined, 
very large, and shadowed — admittedly, a 
bizarre combination — all at once. 

As with Chan’s 4.2 macro, the key- 


strokes won’t do what you expect during 
the creation of the macro. Just press them 
in order and they will be recorded correct- 
ly. If there are special combinations of text 
attributes that you use often, create a mac- 
ro like this for each combination. — Neil J. 
Rubenking 


Here’s how to make it easier to find 
your style sheets in Word 

In one of his books on Microsoft Word, Pe- 
ter Rinearson suggests that if you intend to 
start the program from more than one di- 
rectory, you should put all your style 
sheets in a single directory reserved for 
them alone. This avoids cluttering your 
disk with a multitude of similar style 
sheets, and it ensures that if you update a 
style sheet in one place, all documents 
with that style sheet will be immediately 
updated. 

Unfortunately, the use of a separate 
style-sheet directory means that each time 
you start a new document or open a new 
window, you have to tell Word where to 
find NORMAL.STY. This can be an irk- 
some chore, but the following macro 


<Ctrl-F10> 

Begin macro definition 

UND&BOLD 

Call it UND&BOLD 

<Alt-F4> 

Block On 

<Ctrl-PgUp><CR><CR> 

Pause to specify block 

<F8> 

Underline the block 

<Alt-F4> 

Block On again 

<Ctrl-Home><Ctrl-Hoiite> 

Go to start of previous block 

<F6> 

Make block bold 

<Ctrl-F10> 

End macro definition 


Figure 2: This macro allows you to combine underlining and boldface operations. 


<Ctrl-Fl0> 

UND&MORE 

Begin macro definition 

Call it UND&MORE 

(description) 

Enter description of choice 

<Alt-r4> 

Block On 

<Ctrl-PgUp>l<CR> 

Pause 

<ctrl-PgUp>DN 

Turn the display off 

<Ctrl-F8>SV 

set Size Very large 

<Alt-F4> 

Block On again 

<Ctrl-Hoinexctrl-Home> 

Re-mark same block 

<Ctrl-F8>AA 

set Appearance shAdowed 

<Alt-F4> 

Block On yet again 

<Ctrl-Home><Ctrl-Home> 

Re-mark same block 

<F8> 

underline the block 

<Ctrl-F10> 

End macro definition 


Figure 3: The greater versatility of WordPerfect 5.0 allows combining more text attributes. The 
macro above combines underlined, very large, and shadowed specifications in a single operation . 
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COREL 
OPTICAL 
DISKS 

for 

LANS 


COREL announces the finest in data 
security and mass storage for Novell 
Networks. 

As the world’s leading developer of 
WORM (Write Once Read Many) 
interface software for IBM and Apple 
Mac computers, COREL brings it’s 
record of software excellence to the 
network environment. 

Now, Novell Netware 2.15 has a new 
storage solution breakthrough. COREL 
optical disk subsystems provide the 
ultimate back-up and highest security 
options available. 

Operating on the network file server, 
COREL’S optical software supports 
elevator seeking, directoiy hashing, and 
directory caching. Complete access 


across Network Bridges let you support 
and run even your largest applications. 

No extra hard disk space or workstation 
memory is required. 

Optical storage gives you the potential for 
infinite capacity since removable optical 
cartridges are used. And security is 
insured with the write-once character of 
the technology. You’ll never worry about 
losing data again. 

COREL software is completely 
compatible with Novell Netware utilities, 
security levels, and all existing 
applications. The world’s leading 
developer of WORM interface software 
invites you to make the networking 
breakthrough. For details, contact 
COREL Systems today! 
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■ - ; COREL 

COREL Systems Corporation 1600 Carling Avenue. Ottawa. Or^tario KIZ 8R7 Tel;{613) 728*8200 Fax;(613) 728*9790 


LfTTLE 

PRE 



It's menu-driven PC-File;dB, the 
database for a little price that 
packs a very big wallop. 

Just for grins try mail merge, 
report writing, quick labels, 
advanced graphing, macros and 
LAN support on for size. 

Then add compatibility with 
dBASEIIIPIusordBASEIV 
databases. 

That's a lot for $89.95. 

So see your dealer today. For 
once it's the program that'll 
knock you out, not the price tag. 
For the name of the dealer near- 
est you, call 1-80O-JBUTTON. 
(In WA state 206-454-0479.) 


ButtoiMkiTe 

BunonWar*. Inc.. PO. Boi 96056. Bellavue. VWk 
98009. 206-4S4-0479. 

Whan ordarmg diractty lron> fiultonWar*. piMM add 
$5 00 for sfHOpwm aryl handNng 
PC'Fila d8 <1 a tradamark of BotlonWara. Inc 
dBASE III Phil and dBASE IV ara raQntirad tradamark* 
ol Aahton Tata. Inc 
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makes it easy to attach a style sheet from a 
common directory: 

<ctrl esof sac ! \ss\<f 1> 

This ends with the list of style sheets on- 
screen, so that you have to choose only the 
one you v/snt.— Albert Delfiner; Easlches- 
ter. New York 

As written, the macro assumes that the 
style-sheet directory, SS, is in the root di- 
rectory. A better choice would be to put it 
in the Word directory so you don’t clutter 
up the root. 

Also keep in mind that maintaining a 
separate style-sheet directory is not the 
only reasonable choice. One obvious pos- 
sibility is simply to keep all style sheets in 
the Word directory , where the program ex- 
pects to find them. Granted, this adds more 
files to an already crowded directory, but 
when you use the Format Stylesheet At- 
tach FI corrunand. Word will show only 
files with an S'TY extension. 

Another possibility is to keep most style 
sheets in a single directory but create spe- 
cial style sheets for directories that natural- 
ly require unique styles. For example, if 
you keep a correspondence directory that 
contains all of your letters, it makes more 
sense to have a special NORMAL.STY 
for letters in that directory than to have a 
separate LE'TTERS.STY in the style-sheet 
directory. 

If you use this trick, then whenever you 
start a letter in the correspondence directo- 
ry, Word will automatic^y load the NOR- 
MAL.S'TY for letters. When you load files 
in other directories. Word will automati- 
cally load the NORMAL.S'TY from the 
Word directory. You should use this ap- 
proach sparingly, however, since you can 
quickly confuse yourself by creating mul- 
tiple style sheets, all of which have the 
same name. — M. David Stone 


How to tell your network printer to 
wait for a sheet of ietterhead 
stationery 

Our office uses WordPerfect in a network 
environment where 30 people share two 
HP laser printers. A request to print on let- 
terhead used to signal the start of a depart- 
mental relay race. On your mark (load bay 


with letterhead). Get set (send print job). 
Go (grab printout — often someone 
else’s — on your letterhead). 

The solution was to write a macro to 
pause the printer and request a manual 
sheet feed. Simply enter the keystrokes 
shown below to assign the macro to Alt-L 
(for leberhead). Nattrrally, any legal mac- 
ro key or name may be used. 

<CtrI-F10> start Macro Def. 

<Alt-C.> Call it Alt>L 

<flomexHomexUp> Go to top of Doc. 
<ctrl-F8>A inaart prlntar end. 

<27>S12B end. for manual feed 

<CRXCR> ‘Entera” coamand 

<CR> ^See Note below 

<Ctrl-n0> End macro Def. 

(Note: You must have at least one blank 
line for the comtrtand to work correctly. 
You may add additional blartk lines to 
avoid printing on your letterhead.) 

When your document prints, the printer 
will eject a blank sheet and then pause with 
the message “PF FEED LETTER.” You 
should then insert your letterhead. Only 
the first page will print on letterhead; the 
remaining pages will print on whatever is 
in the paper tray. 

One additional note: 'The printer com- 
ntand that requests manual feed is saved 
with your document. — John Grundy; 
Mesa, Arizona 

Of course, you may have to modify the 
macro above to match your particular laser 
printer's command sequences. Check your 
manual to see what the code to request a 
manual feed is, and substitute it for the 
<27>&12H in the macro. WordPerfect 
5.0 users can easily create a corresponding 
macro by following the comments rather 
than the exact keystrokes. — Neil J. Ru- 
benking 


Share Your Power 

Tell fellow users your latest techrrical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail conhibutions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 1(X)16, or upload them to 
PC MagNet (to join, see the “By Modem” 
sidebar in the Utilities column) . GQ 
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USSnSG16: MAINFRAME 0013: Enter Applicaton 
E-Oail 

USSfISGZ: R70302 E-MAIL COMMAHD UNRECOGNIZED 

E-Mail PLEASE! 

USSMSG2: R70302 E-MAIL COMMAND UNRECOGNIZED 

E-Mail PRETTY PLEASE!! 


I 




You have to wonder why the 
people who design hig computers 
make it so difficult tor normal human 
beings to use them. 

Particularly non-technical, 
hastily trained human beings, who 
need to talk to the mainframe from 
their PCs. 

It's been a serious dilemma. 
Until NOW! 

NOW! is a menu-making, 
macm-writing uxil that 
automates the drudge work of 


PC-to-host communication. 

When .someone wants to review 
their E-Mail, for instance, all they 
need do is make one menu selection. 

NOW! then takes on the tedk>us 
job ot loading the 3270 software, log- 


NOW! 

PC/HOST AUTOWARE'” 






R800426-6283 

IN WASHINtTTlIN STATE 20fsM4-t0ia 


Sl'lW' and \uii watt are iraJmurksofArixhnutrCiffr- (WIcaw. Wt 

IRM » 1 rric«iftrJ tr^lmiri nOwctruntal Ra mti i 
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ging onto the mainframe, and wading 
through the pas,swords and commands 
to arrive at the E-Mail screen. 

It’s not hard to see how NOW! 
reduces wasted time, needle.ss stress 
and training costs. 

Nor is it difficult to find out 
imire. Simply call or write and we’ll 
send you a free demo disk and detailed 
information. 

All of which, you’ll he pleased 
to hear, is written in a language 
called English. 




How UDS squeezes more 
out of the V.32 standard 


Believe it! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 is fully compliant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest in the UDS V.32 
family, offers lots of extra features. 

First of all, there^s MNP level 5, the 
data compression/error control tech- 
nique that Increases data throughput 
by as much as a 2:1 ratio. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tion at 19.2kbpsl 

When your dedicated line goes 
down, V.3225 Is the Ideal dial back-up 


solution. It even checks the dead 
line periodically and switches back 
to it as soon as It’s available. 

Then there’s V.22 bis operation; 

If your V.3225 receives a call at 
2400 bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 



Got a real data density problem? 
The card you get in your free-standing 
V.3225 can be plugged directly into 
the Universal Data Shelf™ giving you 
as many as 16 channels in a stan- 
dard 19- or 23-Inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 



Universal Data Systems 

MOTtmOLA INC. 


V.3225 

QUANTITY ONE PRICE: 

*1145 


CrMled by Dayn«r/Htll. Inc. Wintar ^rk. Florkla 
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PRODUCTIVITY 


■ FRANK J.DERFLER, JR. 


Connectivity 

~W^ 

CLINIC 


The difference between software that is usable on a LAN and software that uses a LAN; some 

data switches don’t just deliver mail — they read it; a PC IAN Labs free T-shirt offer. 


A data switch can spoil protocoi file 
transfer attempts 

We recently switched from dial-up lines to 
a multiplexor with leased lines to commu- 
nicate with the DEC VAX minicomputer 
at the home office. It has been a big im- 
provement, except that I can no longer 
transfer files. Why, when we are no longer 
getting garbage on the lines and everything 
else seems to work, do file transfers 
fail? — William Jarman: Great Falls. 
Montana 

A multiplexor is a sophisticated form of 
data switch that packs the equivalent of 
several telephone or data lines together and 
sends the information economically over 
lines leased from a telephone company. A 
multiplexor is closely related to the data 
PBXs or data switches that I tout so highly 
as connectivity alternatives in many instal- 
lations. The trouble with some of these 
systems (they're not all alike) is that they 
don't just pass along the mail, they insist 
on reading it flrst! 

You didn't specify what file transfer 
protocol you were using, but I'll bet it is 
some form of Xmodem. Many file-trans- 
fer protocols (such as Xmodem) may send 
special characters such as XOFF and XON 
(decimal 19 and decimal 17) as part of the 
data in the file. These are control charac- 
ters and are frequently interpreted as in- 
structions by the multiplexors or data 
switches. As such, they have unintended 
functions and are essentially “eaten up” 
by the switch. 


File transfer protocols such as Kermit 
avoid troublesome control characters and 
should provide a solution. Xmodem is un- 
suitable for a variety of reasons. Usually it 
cannot be used over a multiplexor connec- 
tion or over X. 25. It doesn't have a config- 
urable block size and it alters the size of 
files, rounding them up to the nearest 128 
bytes. In addition, it performs no data 
compression — a feature that sometimes al- 
lows effective data-transfer rates greater 
than the actual bps rate of the line. 


Not all software on a network is 
networked 

I'm helping plan a local area network using 
NetWare over 3Com EtherLink adapter 
cards. Can you explain what's the differ- 
ence between software that is usable on a 
LAN and software that uses a LAN? Do 
we have to get new application software 


■ Most normal single- 
user software will work 
on a LAN as well as 
on a single-user PC, as 
long as it is used by only 
one person at a time. 


for everything we do? Also, what's the 
best way to let people remotely control sta- 
tions on the LAN? — Eric R. N. Hall: At- 
lanta, Georgia 

Most normal single-user software will 
work on a LAN as well as on a single-user 
PC, as long as it is used by only one person 
at a time. This kind of software doesn't use 
the LAN services. It Just resides on one of 
the LAN's logical disk drives, where it 
also stores its data. 

LAN programs let you “map” part of 
the server's disk space so it looks like a lo- 
cal disk drive to your operating system and 
your software. Ibe application software 
neither knows nor cares that drive C: is on 
your desk, while drive G: and the laser 
printer are down the hall. 

This is the way most people use appli- 
cation software on a network. Standard 
DOS programs are perfectly happy this 
way unless mote than one person tries to 
use the same files at the same time. In prac- 
tice, most people put their programs and 
files in private subdirectories on the server 
and put only shared data files in public di- 
rectories. 

You can get remote-control dial-in ac- 
cess to a LAN using software such as 
Crosstalk Communication's Remote^. Re- 
mote-control software runs on a modem- 
equipped PC on the LAN. Users can dial 
into this PC and use the remote-control 
program to log on to the LAN. The re- 
mote-control program doesn’t care that 
drive G: is down the hall either — it’s just 
handling the modem and rerouting the 
console I/O to the modem. 
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Software that uses a LAN for some- 
thing more than simple data storage and 
print spooling is a little more complex. It 
must be tailored to the type of LAN you're 
using, since the facilities available and the 
methods necessary to use them vary from 
LAN to LAN. 

Most LANs have multiuser facilities 
such as record locking to prevent two users 
from simultaneously changing the same 
record in a database. However, they are 
available only to the applications written to 
use them. Other LAN services, such as 
NetBIOS and IPX. provide interstation 
communications, making it possible for 
application programs that are running on 
separate workstations to coordinate their 
activities. 

This type of intraLAN. interstation 
communications facility can be exploited 
by some remote-control pixxlucts. too. Re- 
mote^ LAN (also by Crosstalk Communica- 
tions) uses the LAN's communications ca- 
pabilities. allowing one LAN workstation 
to serve as the remote console for another 
LAN workstation. In this arrangement, all 
communications go over the LAN and no 
mcxicm is used. On a large LAN. this 


■ Most LANs have 
multiuser facilities such 
as record locking to 
prevent two users from 
simultaneously changing 
the same record in a 
database. 


would allow a central help desk to investi- 
gate problems experienced by people us- 
ing the LAN without requiring additional 
hardware or phone lines. 

Although you usually think of "re- 
souree sharing" on a LAN in terms of disk 
drives and printers. over-the-LAN remote- 
console software allows network u.sers to 
share a single-user application as a re- 
source. too. A CD-ROM-ba.sed research 


PRODUCTIVITY 


package, such as Ziff-Davis's Computer 
Library . is a perfect example of this type of 
resource. Running Computer Library's 
Lotus BtueFish Searehware under Re- 
mourLAN's control not only shares the 
CD-ROM drive as a resource but shares 
the software that uses it. too. When it is run 
in this fashion, any user on the LAN can 
use the nominally single-user Computer 
Library software to search the abstracts 
and full-text articles on the CD-ROM; the 
users just make a "call " over the net with 
Remote^LAN. 


Report the activity of your Novell 
network to PC LAN Labs and get a 
free T-shirt 

I recently saw someone wearing a PC 
LAN Labs T-shirt on the beach. He really 
kxrked sharp. How can 1 get one of those 
great T-shirts'.’ — hna Fan: Silicon Valley. 
California 

Have I got a deal for you I IfyouareaNo- 
vell network administrator. I will send you 
one of our official and exclusive PC LAN 
Labs T -shirts in return for a few minutes of 
your time. 

We want to establish a correlation be- 
tween our LAN benchmark tests and the 
load carried on your networks using the 
NetWare 2. 1 accounting capability. To do 
this, we need a printout of the report the 
NetWare ATOTAL utility generates de- 
tailing one week's activity. Include some 
annotation as to the average number of ac- 
tive workstations, the hours they operate, 
the kinds of tasks they generally perform 
(data entry, accounting, word processing, 
and so forth), and the kinds of network 
cards used (ARCnet. Token-Ring, and 
Ethernet, for example). In return. I'll send 
you one of the official PC LAN Labs T- 
shirts. They have our special logo and are 
sure to get you respect on the beach, in 
shopping malls, and on the Job. 

ATOTAL compiles data from the ac- 
counting sy.stem. so you have to use the 
first selection in the SYSCON menu to 
turn on the accounting function. Addition- 
ally. you have to assign charge rates to the 
five different services monitored by the ac- 
counting system. (See pages 4-9 of the Su- 
pen'isor Reference manual.) 


A word of warning, however: you must 
enter the Supervisor Options menu under 
SYSCON, choose the Default Account 
Balance/Restrictions menu, and give ev- 
eryone a default of unlimited credit, (See 
pages 4-14 of the manual for details.) If 
you don't do this, all of your users will be 
locked out of the network. This is likely to 
make you so unpopular that not even our 
T-shirt can help. 

At the end of one week, run ATOTAL 
and print the screen. The accounting sys- 
tem doesn't post results until after a user 
logs off, so run the report when most peo- 
ple are off the system. Send the printout to 
PC LAN Labs, P.O. Box 6009, Destin, 
FL 3254 1 . Remember to tell me to what 
address I should send the T-shirt. 

The ATOTAL report won't give us a 
picture of the peak load. If you can find a 
way to show us the load during a peak peri- 
od, 1 will also send you some of our high- 
quality PC LAN Labs drinking cups — the 
.same ones we use on the Destin beaches. 


Productivity Tip 

Are you interested in improving LAN per- 
formance? Before you buy a high-speed 
386 machine for a file server, take a look at 
your present server's hard disk drive. 
Then, simply buy a bigger, faster drive or 
put in multiple drives. Server processors 
typically loaf along while the drive 
screams. 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do. please in- 
clude a printed copy. We'll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine. One Park Avenue, New York, NY 
10016, or upload them to PC MagNet (to 
join, see the "By Modem" sidebar in the 
Utilities column). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler's box named CONNECTIVITY 
CLINIC). a 
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A sample Home PAD Everything starts here 
Now, any CXDS-hased computer can behave 
like a state-of-the-art workstation costing 
thousands of dollars more. 


In computerese, HyperPAD" 
means computer-ease. 

HyperPAD Ihi'psr'pad) n. I a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2 . Push-Button 
Computing™ 

It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 

Just push a button . . . and you're there. 



The DOS R^D. Press the DOS button. DOS 
is demystified. 


HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Apple's Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 

Push your own buttons 

HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD's robust PADtalk" scripting language. 

Redefine computing for yourself . . at the push of a button. 
HyperPAD. 




HyperPAD takes telephoDe and contaa 
management a step beyond by automating 
data mariagement chores — at the push of 
a button. 

HyperPAD comes with more than two-dozen 
PADS — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 


f 

$ ' JS. 

• I .f ir ' 


^ S’ 






HyperPAD. Push-Sunon Computing, and fAOtalk are 
trademarks of Snghtblll-Poberts S Company Ltd. IBM. 
Apple. Macintosh & HyperCard, and Compaq are registered 
trademarks of International Busirtess Machirtes. Apple 
Computet Inc., and Compaq Computer Corporation 
respectNVly 

C 1989 BnghtOiiMtoOerts A Company Ltd. 


‘The Ultimate Launching Pad" 

—Esther Dyson, Release 1.0 

"...deceptively simple but remarkably rich" 

—Jeffrey Tarter, Soft-letter 

"Its pretty cooir 

—John C. Dvorak, Industry Columnist 


Special Introductory Offer- 

Experience the simplicity power and efficiency of HyperPAD at 
the low price of just $99.95. To order now call 800-444-3490. 

To order send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers eveiyt^ere. 
BrIghtblll-Roberts.IZO E.\X/bshington St. Suite 421, Syracuse.NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 

r Special Introductory Price $99.95 1 

I Please send me | 

I copies of HyperPAD at S99. 95 each. | 

■ Include S 10.00 shipping per order. (New \brk state residents add i 
, appropriate sales tax.) 

I Payment VISA MC A MEX Diners Check | 

I Card # Exp. Date | 

I Name I 


1 Addre.ss 

Phone 


' Citv 

State 

Zio 

L _ 
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PC Magazines Diicct Marketing 

Connection and Services 



The following 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar- 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through . ; . 

'Staixh Study, !ulyl9H6 ; i 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 


LAPTOPS 





714-373-2006 




DICONIX 150 Parallel w/3’ cable . . . 

. 299 

Purchased with a Laptop 

.... 270 

DATAVUE: SPARK 


640K, 1 floppy. Backlit 

. . . 1099 

640k, 2 floppy, SuperTwist . . , 

. . . 1159 

640k, 2 floppy. Backlit 

. . . 1269 

640k, 1 floppy, 20MB, Backlit 

. . . 1899 

MITSUBISHI 


MP286L-210 

. . . 1949 

MP286L-220 

. . . 2299 

NEC 


MultiSpeed EL If 

. . . 1449 

MultiSpeed HD 

. . . 2249 

TOSHIBA LAPTOPS 


T1000 

.... 749 

With 768K Card 

.... 999 

T1200F 

. . . 1269 

T1200FB 

. . . 1469 

T1200HB 

. . . 2249 

T1600 

. . . CALL 

T3100E 

. . . 2599 

T3200 

. . . 3369 

T5100 

. . 4369 

T5200-40MB/100MB 

. . . CALL 

ZENITH 


Supersport 2 

. . . 1449 

Supersport 20 

. . . 2229 

Supersport 286/20 

. . . 2999 

Supersport 286/40 

. . . 3399 

Turbosport 386/40 

. . . CALL 

PRINTERS 


DICONIX 150 Par w/3' cable 

299 

Purchased with Laptop 

270 

NEC P2200 Parallel 

349 

5200 / 5300 

. 499/659 

Color Kit for 5200/5300 

109 

TOSHIBA 301 Battery Powered 

. . . CALL 

Express Write 311 

375 

321 SL/341 SL 

. 485/645 

KENSINGTON Printer Stand 

20 

With Printer 

10 

★ WE SHIP FREE 

★ 

* PREPAID orders only (by check) with UPS Ground to 

48 Contiguous states. Allow 2/3 weeks for personal & com- 

pany checks. Cashier check orders shipped immediately. 

With your order, please note this AD# 786 


. 29 
249 
. 75 
. 60 
. 99 


145 

275 

899 

275 

375 


ACCESSORIES 

MUST SPECIFY MODEL 

AC Adapter: T1200/T1600 . . 99/129 
AC/Auto Adapter with Battery: 

T3100, T3200, T5100, MP286L 349 

Auto Adapter: T1000/1100+ 69 

Auto DC Cable: NEC EL or HD 
Battery Charger: T1200/T1600 . 
Battery Pack: T1200/T1600. . . . 

Carry Cases: T1 000/1 1 00/1 200 

Other Models 

DELUXE Carry Case w/shoulder strap, 
extra pockets for SW. manuals, 
portable printer, etc. 

Specify model 

Leather Case: Specify Model . 
Expansion Chasis for Toshiba 
Expansion Slot (1): WonUnder 

WonUnder If: 2 slots 

Floppy 5.25" External 

360K/1.2MB 299/349 

LAPTOP BACKUP 
External 20MB/40MB ... 499/599 
MEMORY EXPANSION 

MPL286L: 2MB 969 

T1000: 768K Card 259 

T1200: 1MB 629 

T1600: 2MB 1099 

T3120: 1MB 649 

T3100E: 2MB 1099 

T3200: 3MB 1399 

T5100: 2MB 1099 

MODEMS: For Most Models 

Adaptamodem 2400 249 

Holmes 1200/2400 229/299 

Megahertz 1200/2400 .... 159/199 

Mitsubishi 2400 Int 329 

NEC 1200/2400 229/369 

Prometheus 2400 199 

Toshiba 1200/2400 269/329 

World Port 1200 Ext 149 

2400 Ext w/Carbon Copy . . . 269 
Ext Modem Cable: Specify Model 25 
NETWORKING: Ethernet card for 

T1200/1600/3100/5100 499 

Numeric Keypad: Mitsubishi 129 

Numeric Keypad: Toshiba 99 

SOFTWARE for LAPTOPS 

Battery Watch 40 

Laplink Plus 90 


SOFTWARE 


While quantities last 
PC KWIK Power Pak with .... T1200 
BORLAND Sprint with . . T3100/3200 
MICROSOFT Windows 386 with T5100 


BACKUP & DRIVES 

BACKUP for LAPTOPS: 

Specify Model 

External 20MB/40MB .... 499/599 
FLOPPY 3.5” Internal- 720K .... 99 

1.44 MB 109 

FLOPPY 5.25” External 360K . . 299 
1.2 MB 349 

PLUS HARD CARD for PC/XT/AT 
20/40 MB 499/629 

DISPLAY CARDS 

GENOA SuperEGA HiRes + 

(4880-9) 189 

PARADISE VGA Plus 259 

Paradise VGA Plus 16 289 

Paradise VGA Professional 479 

VIDEO-7 Vega VGA 259 

FastWrite VGA 329 

Vega V-RAM VGA (256k) 479 

FAX BOARDS/MACHINES 

QUADRAM JT Fax Board 4800 . 245 

JT FAX Board 9600 529 

JT FAX Portable 4800 345 

PANAFAX UF-155 975 

SHARP FO-220 825 

SHARP UX-180 845 

SHARP UX-350 1175 

MURATA Ml 200 625 

MURATA Ml 600 725 

INTEL 

80287-8 225 

80287-10 245 

80387-16 375 

80387-20 475 

80387-25 595 


3/i 

I 

I 

I 

If 

If 

i 

4 

i 
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I 
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m 

Sift 






sift 
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POLICY: Pric«s & availabilily subject to change Add 
(Minimum SS) iof COO, MCA^ISA, and SH tor Amax AN 
sales firtal. Not responsible for compatibility Refused 
shipments subject to 20% charge (Min $50). 


FORIEGN ORDERS WELCOME 


CREDIT CAROS NOT CHARGED 
UNTIL SHIPPED 

A COD A AMEX A MC A VISA A 
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6932 Westminster Avenue. Bldg. 194 • Westminster, California 92683 
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/Arlington Computer Product/ gives you the 
best prices. . .ond service! 


IBM PERSONAL SYSTEM II 

Model 30. 286. 20 MB. w/Monitor $2099 

Model 502, 30 MB. w/Monitor $2949 

Model 60. w/44 MB and Monitor 53595 

Model 60, w/70 MB and Monitor S4099 

Model 70. w/60 MB and Monitor 54295 

Model 70. w/121 MB and Monitor 55749 

Model 80. w/44 MB and Monitor 54595 

Model 80. w/70 MB and Monitor 55295 

w/Color Monitor add $250 

JBM XT & AT Call for Custom Configurations^ 


^ COMPAQ 286 

DESKPRO — (12 MHZ) 

1 Drive 640K. 40 MB. 


Mono Monitor 52295 

COMPAQ PORTABLES 

386 Model 40 $5649 

386 Model 100 $6995 

SLT20 $3949 

SLT 40 $4395 

Portable III 20 MB $3599 

w/40 MB $4175 


COMPAQ 386 ^ 

Model 366S w/40 MB (16 MHZ) $3695 
Model 386 w/60 MB (20 MHZ) $5399 
Model 366E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ)S5695 

Model w/110 MB-25 MHZ $7199 

Model w/300 MB-25 MHZ $9199 

COMPAQ DESK PRO 

1 Drive. 640K. 20 MB 

Green or Amber Monitor $1649 


AST PREMIUM 

286 

386 C 

10 MHZ. 512K. 1 floppy. 40 MB. 

20 MHZ. 1 MG Memory Cache. 

serial and parallel ports, mono 

1.2 floppy, 40 MB (28Ms.), mono 

monitor. $1949 

monitor. $3449 


C MULTIFUNCTION ^ 
BOARDS 


DFI W/384K $189 

AST 6 Pack W/384K $209 

AST Rampage Plus $499 

AST Rampage AT w/512K $389 

Everex PSIl w/2 MG $795 

Orchid Tiny Turbo $269 

Intel Above Board 286+ $399 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced ... $589 

CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $9 

256K Sims $125 

Compaq 386 1 MB $499 

Compaq 386 4 MB $1695 

8087-3/-2 $109/$139 

80287-6MH2/8MHZ $159/$209 

80287-10MHZ $249 

80387-16 $359 

80387-20 $439 

80387-25 $559 


SOFTWARE ^ 

D Base III Plus $399 

D Base IV $459 

Harvard Graphics $275 

IBM Displaywrite IV $289 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $99 

Microsoft Word $219 

Mouse Systems Mouse $89 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $419 

Ventura Desktop PubI $469 

Word Perfect 5.0 $219 

MODEMS & FAXES 

Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $199 

US Robotics 2400 Int $169 

Sharp FO-220 Fax $825 

Sharp FO-300 Fax $1099 

Sharp FO-420 Fax $1199 


C PRINTERS 


EPSON 


LX 800 . . . 

. $169 

LQ 500 . 

. . $275 

DFX 5000 . 

$1349 

LQ 850 . 

.. $515 

FX 850 ... 

. $339 

LQ 1050 

.. $715 

FX 1050 . . 

. $429 

LQ 950 . 

. . $579 

EX 800 ... 

. $379 

LQ 2550 

. . $909 


OKIDATA 


ML 320 .. . 

. $339 

ML 321 . 

. . $469 

ML 390 . . . 

. $469 

ML 391 . 

. . $639 


393.. 

.$999 



TOSHIBA 

321 S/L / 341 S/L $469/$589 

351 SX $959 


PANASONIC 


1124 $339 1592 

. . $399 

1524 $559 1595 

. . $449 

IBM 


Quietwriter III 

. $1199 

Proprinter III 

. . $459 

Proprinter X24E 

. . $615 

Proprinter XL III 

.. $619 

Proprinter XL24E 

. . $799 

HEWLETT-PACKARD 


Laserjet It 

. $1689 

Laserjet 110 

. $2999 

1 MG Upgrade 

. . $309 

2 MG Upgrade 

. . $549 

4 MG Upgrade 

.. $999 

25 in 1 Font 

. . $265 


r 

Ext. 5%" for PSIl .. $179 
Ext. 1.2 for PSIl ... $209 
Toshiba 3’/^" 720K . $89 
Toshiba 3%" 1.44 . $105 
Irwin 20 MB Tape . . $339 
Irwin 40 MB Tape . . $449 


'N 

SEAGATE HARD DISKS 
20 MB for XT (ST225).$259 
30 MB for XT (ST238) . $279 
40 MB for AT (ST251) . $359 
40 MB for AT (ST251-1)$399 
80 MB for AT $589 


DRIVES & TAPES 


IOMEGA 

Bernoulli Box II Sy/’ 20 MB Int. w/card $949 

Bernoulli Box II 5V4" 44 MB Int. w/card $1159 

Dual 20 Ext. w/card $1769 

PLUS 

Hard Card 20 MB ... $529 Passport 20 $475 

^ard Card 40 MB . . . $649 Passport 40 $58^ 


r VIDEO BOARDS A 


ATI EGA Wonder 800 ... . $259 

ATI VIP VGA $269 

ATI VGA Wonder $325 

Compaq VGA $449 

Hercules Graphics Plus . . $179 

NEC MVA 1024 $899 

Orchid VGA $289 

Paradise Autoswitch 480 . $189 

Paradise VGA $269 

Paradise +16 $299 

Paradise Professional $469 

Vega VRAM VGA $499 

Vega VGA $269 


/ MONITORS N 


NEC 

Multisync IIA $509 

Multisync HID $679 

Multisync Plus $889 

Multisync XL. 19" $2149 

MITSUBISHI 

EGA/Diamond Scan , . . $359/$499 
PRINCETON 

Ultrasync $499 

Ultra 16 $879 


SAMSUNG 

Color/EGA 

^Multisync 


S229/$339 


■ $ 42 ^ 


Arlington 
0>mputer 
"Product/ . Inc. 



FOR ORDERS S SYSTEMS QUOTES: 


3025-E S MALMO 
ARLINGTON HEIGHTS. IL 60005 


800 - 548-5105 

CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 

Prices snd Avsilability Subiect To Change Wilhoiil Notice 




Americo/ choictt oikI j^rlington Omputer 
'Product/ choice i/ EPSON® 


It’s not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call for Immediate 
delivery at very 
competitive prices. 




V 


Epson FX-850 

• Narrow-carriage 9-pln. dot-matnx printer. 

• SmartPark™ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

• With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes. 

• Exclusive SelecType front contiol panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

• The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI). 


Epson FX-1050 

• Wide-carriage 9-pin, dot-matnx printer 

• SmartPark, ■■ a unique Epson paper-handling 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

• With a standard push feed tractor and single 
sheet friction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

■ Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
operations at your fingertips. 

• The FX-1050 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI); 54 
CPS in Near Letter Quality mode (12 CPI) 



Epson LQ-500 

• Epson’s 24-pin. dot-matrix technology creates 
true letter quality characters and high-resolution 
graphics 

• Prints 180 characters per second (CPS) in draft 
mode; 60 CPS in letter quality (12 CPI) 

• Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• Two resident, letter quality fonts — Roman and 
Sans Serif 

• New "shadow" and “outline" print modes for use 
with desktop publishing applications 




Epson LQ-850 

• Epson's 24-pin, dot-matrix technology creates 
true letter quality characters 

• Epson’s Smartl^rk " 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• 264 Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or Letter Quality mode, the LQ-850 
runs at a surprisingly quiet 55 dB noise level 


Epson LQ-1050 

• Epson’s 24-pin, dot-matrix technology creates 
true letter quality characters 

• Epson’s Smartf^rk " 

• 26A Characters per second in the high-speed 
draft mode delivers outstanding productivity 

• 88 Characters per second in Letter Quality 
mode for enhanced, high-resolution characters 

• In draft mode or letter quality mode, the LQ-1050 
runs at a surprisingly quiet 55 dB noise level 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 


iMJIb 





fflm 




Epson LQ-2550 

• 24-Pin technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 


7-Color printing capability is standard. 

Epson’s SmartPark ■ 

Exclusive LCD SelecType front control panel 
for easy selection of pre-sets, fonts and printer 
functions. 

133 Characters per second print speed in 
Letter Quality mode (12 CPI). 

400 Characters per second print speed in draft 
mode (12 CPI). 

Epson LQ ESC/P ’ assures software 
compatibility. 



’rr'-' -*.;! • i.i- i- 


EPSON 

WHEN YOU’VE GOT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY.™ 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


^lington 
Computer 
(Product/ . inc. 




3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


cal. 800-548-5105 

In Illinois 1-312-228-6333 
Fax: 312-228-0516 
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ameco 


ELECTRONICS 


DPI Handy Scanner 
and 

3 Button Mice 

for IBM PC XT/AT 
FREE DPE Software 
with HS3000! 

The HS3000 oilers a lull 4 inch oT^ 

window a! 400dp< resolution 

Scan photos, logos d'awmgs. etc 

Can he used w4h today's most HS3000 Pictured 

popular applications 

HS3000 Handy Scanner...., $199.95 

DMS200 2000PI 3 Button Ser Mouse $49.95 
DMS200S ?00DP1 3 Button Set Mouse $59.95 

w Dr HALO Software 


• QUALHY PRODUCTS 

• COMPETITIVE PRICING • PROMPT DELIVERY 

24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 




CB6000 Pictured 


Pentagon 
Systems, Jnc. 

Srcurity 
Access Card 

for IBM PC XT AT and 
Compatible Computers 

• The SAC' •$ an access control card that prevents unau 
thonred access to your computer through user passwords • 
Protects you' computer against intrusion and corruption at 
tempts * Allows up to tO programmable passwords • Menu 
driven • Manual included • One Year Warranty 

SAC1 Security Access Caro $149.95 

/nre/ Connection Coprocessor, Modem, 
Inboard . 

386/PC & 

Above 
Board 
PLUS 

CB6000 only Send receive FAXes or EMAIL and keep com 
puling while all this runs m the background Easy-to use 
menu driven software Includes 25bK RAM 

CB6000 Connection Coprocessor.... $799.95 
CB6010 Modem Option for CB6000 $289.95 

IB1200 Inboard 386 PC w t MB RAM $699.95 
MB4320 Above Board 286 PLUS*** .. $429.95 

wilhS12K RAM 

MB4420 Above Board 286 PLUS multi $529.95 
tunction board w 5t2KnAM 

star Multi-Font Dot Matrix Printer 

• 9 pm dot malirx 

print head • Cen 
trpnics paraMei in- ^ 

terlace • Epson or 'J|||||||||||||||||||||||^^ 

IBM modes 

• Print m Courier. 

Sanseril. Orator t 
and 2, condensed 
Pica. Elite and ilai 
ic m all modes 

NX1000 


,.$199.95 


Jameco Switch 
Boxes 

• Female Connectors 

• All Pins Switched 


JE1170 

Pictured 


Part No. Description _ _ Price 

JE1170 OB25 p‘n AB Switch,..,, $22.95 

JE1171 DB25-pm AB C Switch.... $27.95 

JE1172 DB2£>-pin A'B'C/0 Switch... .... $29.95 
JE1173 Centronics36-pin A 6 Switch...* $24.95 
JE1174 Centronics36-prn A B'C Switch.. $27.95 
Jameco 256K 
Smart Parallel 
Printer Buffer 
and Parallel/ 

Serial 
Converters 

PP256 • 256K RAM n,gh 
Speed butter accepts data from your computer at a very fast 
rate and outputs it to your printer while you keep working 
. Female 36-p»n Centronics connectors 
SP too & PS too * Serial to Parallel and Parallel to Senai 
Converters • Feature one female DB25 and one mate 36 pin 
Centronics connector 

PP256 256K Parallel Printer Buffer.. ... $199.95 
SP100 Serial to Parallel Converter.., .... $59.95 
PS100 Parallel to Serial Converter... .... $59.95 



PP256 Pictured 


^ ANNIVERSARY 

1R»* YE AR 

J 1974 - 1989 


IBM PC/XT/AT Compatible 1 1 1-Key 
Enhanced Keyboard with Calculator 


JE2016 (only): • Solar powered 
calculator offers ease and conven- 
ience of use • 111-key • Enhanced 
keyboard layout ■ Tactile touch 
Keyswitches • 12 function keys * il- 
luminated LED indicators for Num 
Lock, Caps Lock and Scroll Lock 
• Separate cursor pad • Low profile 
design • Switchable between PC/ 
XT or AT 


With Solar Calculator! 



JE20t6 Pictured 


JE2016 

JE1016 

JE1015 


Enhanced 1 1 t-Key PC XT AT Keyboard with Calculator . 

Enhanced tOt Key PC XT AT Keyboard 

Standard d4-Key PC'XT AT (AT layout) Keyboard 


$79.95 

$69.95 

$59.95 


IBM COMPATIBLE DISPLAY MONITORS 


AMBER 

HD55H 

TM5154 

JE1059 

TM5155 

OC1478 

JE2055 


12* Amber Mono 
14’ RGB 640x240 
EGA 14* 720x350 
EGA Monitor & Card 


S99.95 
S249.95 
t 3 9 9. 9g $369.95 
$649,86 $499.95 


14- Mulliscan 800x560 $64996 $499.95 
14- VGA 720x480 $449.96 $399.95 

VGA Monitor S Card . $5 49. 8 6 $599.95 



JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


JE1041 20 40MB Hard Cksk Coniroller Card (PC XT) $79.95 

JE1043 380K 720K.1 2MB 1 44MB FIdppy Disk Conlrdller Card (PC XT. AT) $49.95 

JE1044 360K720K.1 2MB 1 44MB Floppy Hatd Dsk ConlrollerCard (PC XT).. $129.95 

JE1045 360K720K'1 2MB 1 44MB Floppy Hard Disk Controller Card (AT) $149.95 

JE1050 Monochrome GrapOirs Card w Paraltel Printer Port (PC.XT AT) $59.95 

JE1052 Color Graphics Card w Parallel Printer Port (PC XT, AT) $49.95 

JE1055 EGA Caro w 256K Video RAM (PC XT AT) $159.95 

GC1500 Orchid 8 Bil VGA Card w 256K Video RAM (PCXT ATI $399,96 $249.95 

GC1501 Orchid 8 .T 6 'Bii VGA Card w'256K Video RAM (PC.XT,AT)...$349,66 $329.95 

JE1060 (O Card w.Senal. Game Pnn(er Port & Rea( Time Clordr (PCXT) $59.95 

JE1061 RS232 Serial Halt Card (PC XT) $29.95 

JE1062 RS232 Serial Hall Card (AT) $34.95 

JE1065 PO Card w/Serial. Game and Parallel Pnnler Port (AT| $59.95 

JE1071 Mutli 1.0 Card w/Control'er & Monocnrome Graphics (PC, XT) $1 19.95 

JE1081 2MB Expanded or Exienoed Memory Card (zero-K on ooard) (ATI $119.95 


SEAGATE HALF-HEIGHT HARD DISK DRIVES 


ST22S 20MB Drive only (PCXT AT) $224.95 
ST225XT 20M6 w Controller (PC XT) $269.95 
ST225AT 20MB wConirolier (AT) $339.95 

ST238 30MB Drive only (PC XT AT) $249.95 
ST238XT 30MB w Controller (PC XT) $299.95 
ST23dAT 30MB w Controller (AT) $369.95 
ST251 40MB Drive only (PC XT AT) $379.95 
ST251XT 40MB w Conlfoiier (PC XT) $419.95 
ST251 AT 40MB w/Controiier (AT) $489.95 
ST251>1 40MB Fast 28ms (Drive only) $469.95 
ST277 60MB Drive only (PC XT AT) $449.95 
ST277XT 60MB w-Controiier (PC XT) $499.95 
ST277AT 60MB w Controller (AT) $589.95 


Your One-Stop Center for 
Hard Disk Drive Needs! 



ST22SXT Pictured 


IBM PC XT AT COMPATIBLE MOTHERBOARDS 


JE1(X>1 4 77,8MHz (PC XT) $89.95 

JE1002 4 77'iOMHz (PCXT) $499,86 $99.95 

JE3005 Baby8ri2MHz(AT| $339,96 $299.95 

JE3010 Baby 8 t6MHz MEAT (AT) $ 4 88 . 96 $399.95 

JE3020 Baby 16MHz 80386 (AT) $1199.95 

JE3025 Baby 20MHz 80386 (AT) $1499.95 

JE3026 Fu1( Size 2SMHz 80386 lAT) $2299.95 



JE3025 Pictured 


IBM PC/XT/AT COMPATIBLE 3.5'75.25 " DISK DRIVES 


352KU 3 5- 720KB (PCXT/AT) $109.95 

356KU 3 5- 1 44MB (PCXT AT) $129.95 

JE1020 5 25- 360KB (PC XT, ATI Black $89.95 
JE1021 5 25' 360KB (PCXT/AT) Beige $89.95 
JE1022 5.25' 1 2MB (PC/XT AT) Beige $99.95 



IBM PC/XT/AT COMPATIBLE MODEMS 


1200P 120(V300 Baud Pocket Size Modem (PC XT AT) $99.95 

1200H t20a.'300 Baud Internal Modem wMaxiMile Comm Software IPC XT AT|.... $69.95 
2400H 2400,1200'300 Baud Inlernai Modem w MaxiMile Comm Sfwr (PC, XT.'AT) $129.95 

1200C 1200/300 Baud External Modem wMaxiMite Comm Stwr (PC XT ATI $99.95 

2400C 2400/1200 300 Baud External Modem w.MaxiMile Comm Stwr (PC, XT AT) $169.95 


Sony 720KB 3.5" 

Floppy Disk Drive 

• For use with IBM PC^XT AT and com- 
patible computers • Double-sided, dou- 
ble density • 135TPI • 160 tracks • Rota- 
tion speed 300rpm • Size 4'W x 6*0 x 
fH 

MPF11 $79.95 



Kyocera 3.5" 

20 and 30MB 
Hard Disk 
Drives 

lor IBM PC/XT/AT 

* Includes universal mounting hardware and installation kit 

KC20B 3 S' 20MB Drive Only... .... $219.95 

KC30B 3 S' 30MB Drive Only... .... $239.95 

Viking 30MB Hard Disk Card 

for IBM PC XT 





lUtl— — .lUii-^-e 

SA30 $379.95 

Colorado Memory 40MB Tape 
Back-Up for IBM PC/XT/AT 
DJ10 40MB Tape Back-Up and Tape... $349.95 
TB40 40MB Tape Cartridge $24.95 

fl/XEGA andVcA 

Paint Software 

Features • Pop up menus • Zoom 
image windows • 9 to 72 point and 
34 contemporary fonts • Lme 
smoothing • Mouse keyboard oper 
ation • Print capability for almost 

any oot matrix, color, or laser print- 
er • Slide show capability 

EGAP EGA Paint Program..... $79.95 

VGAP VGA Paint Program $119.95 

Computer Accessories 



JE12(X) 

Pictured 


JE1198 Universal Pnnier Stand.... $9.95 

JE1199 Tilt Swivel Monitor Base... $11.95 

JE1200 Till Swivel Mor' Basew PwrCtr $39.95 

JE1203 Metal Keyboard Drawer... $34.95 

JE1204 Adjustable Copy Holder... $14.95 

JE1205 60 Column Printer Stand... $13.95 

JE1206 132 Column Printer Stand.. > $14.95 

JE1207 Ad)ustabte CRT Stand.... $59.95 

IBM Compatible 
Cases and Power Supplies 

JE1010 FIc Top Standard PCiXT Case $34.95 

JE1017 Fio-Top Baby AT Case. $6 0.0 6 $54.95 

JE1016 Slide Baby AT Case. $60 t96- $59.95 

JE1030 150 watt PGXT Power Supply. $59.95 

JE1032 200 watt Baby AT Power Supply^ $89.95 

JE2010 Tower Case W.2S0 watt Pwr Supply.... $279S5 
JE2014 Fbp-Top Baby XT Turbo Case $69.95 

RAM, V20 & Intel Math Coprocessors 

4164-150 65.536x1 (150h$( $2.59 

41256-100 262.144x1 (tOOnsI $8,76 $8.49 

41256-120 262.144x1 (i2Cihsi $ 8:86 $7.95 

41256-150 262,144x1 (iSOnsi 48.48 $7.49 

UPD7010S-5 (5MHzlV20Clvp(Re9lac»s8088|.. $6.49 
UPOTOIOBS (8MHzlV20Ct>p 

(ReglacK 8068 or 8088 2I..4848 $7.95 

Math Coprocessor PC'XT and 

CompaK)tes 18 MH 2 ) .$ 13 9 49 6 $134.95 

Math Coprocessor AT and 

Ckynpatibies ( t OMH j j $ 370.0 6 $259.95 

Math Coprocessor 386 ( 16 MH 2 ) $395.95 

Math Coprocessor 386 (20MHzi..... $459.95 
V048.576xt (lOOns) $26:96 $21.95 


8087-2 

80287-10 

80387-16 

80387-20 

511000P-10 


1355 Shoreway Road 
Beimont. CA 94002 
24 Hour Order Hotline (415) S92’8097 
FAX'S (415) 592-2503 or (415) 595-2664 
Telex 176043 • Ans. Back: Jameco Blmt 
Data Sheets - 50c each 

Send $2.00 Postage for a FREE 49-Page FL YER 

■ 1989 Jameco Electronics 5 89 
IBM IS a registered trademark of 
International Business Machines 


VISA 


J 


Mtll Order Electronic* - Worldwide 


ameco 


ELECTRONICS 




24-Hour Order Hotline (415) 592-8097 • The Followinc 
• Customer Service (415) 592-8121 • Technical Assistance (415) 592-999C 


$20.00 Minimum Order ■ U.S. Funds Only 
CA Residents Add 6 %. 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1 .50 Insurance 
(May vary according to weight) 
Terms: Prices subieci to change without notice. 
We are not responsible for typographical errors. 
We reserve the right to substitute manutaclurers. 
Items subject to availability and prior sale. 
Products pictured may only be representative. 
Complete list of terms warranties is available upon request. 

Phone Lines Are Available From 7AM - 5PM P.S.T.: 

• Credit Department (415) 592-9983 • All Other Inquiries (415) 592-7108 


IVIMC 


CIRCLE 346 ON READER SERVICE CARD 


Copyliwiiitfuir 







HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 



P.O. BOX 3185 • OAK BROOK. IL 60522-3185 




Visa, MasterCard, Discover 
and American Express 
Accepted. 



IBM-NOVELL 
Network Support 
$85fHour 
1-800-634-8215 




COMPAQ 
Laptop SLT 286 


PREPAY 
AND TAKE 


TOSHIBA 

T1600 

Laptop 


1% Consultant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


IBM PS/2 

Model 25-Color $1250 

Model 30-286 20 Mb Disk $1810 

Model 30-20 Mb Disk $1585 

Model 50-30 Mb Disk $2700 

Model 50-60 Mb Disk $3120 

Model 60-44 Mb Disk $3200 

Model 70-60 Mb Disk $3800 

Model 70-120 Mb Disk $5300 

Model 70-A21-120 Mb Disk $7800 

Model 80-44 Mb Disk $4250 

Model 80-70 Mb Disk $4800 

Model 80-115 Mb Disk $5900 

Model 80-314 Mb Disk $8200 

lOm IBM liilemsis 

COMPAQ 

286 Mod 1/640 K $1670 

286 Mod 1/40 Mb-640 K-Monitor . . . $2200 
386 Deskpro 20E 40 Mb/1 10 Mb $4475/5475 

386S Deskpro Mod 1 $2500 

386S Deskpro 20Mb/40Mb $Call/3199 

386/25 11l)Mb/300Mb $6800/8900 

Portable II Model 4 $2500 

Portable III Model 20 $3400 

Portable III Model 40 $40M 

Portable 386 Model 40 $5400 

Portable 386 Model 100 $6800 

Laptop SLT 286 20/40 $3800/4300 

r004k COMPAQ Internals 

TOSHIBA LAPTOPS 

T1000 $775 

T1200FB $1585 

T1200HB $2399 

T1600 $3250 

T3100/20e $2800 

T3200 $3500 

T5100 $4300 

T5200 40 Mb/100 Mb $6000/6800 

ZENITH SYSTEMS 

Supersport Mod2 $1525 

Supersport Mod20 $2265 

Supersport 286 Mod20/40 ... $3150/3515 

Turbosport 386 Mod 40 w/o Modem $5050 
PACKARD-BELL 

386 System $2600 

286 System $1200 

8088 System $795 

DISK DRIVES 

SEAGATE 20 Mb Kit $259 

SEAGATE 30 Mb Kit $295 

SEAGATE 40 Mb Kit XT $366 

SEAGATE 40 Mb ST 251-1 $439 

SEAGATE 80 Mb $639 

TOSHIBA 1.44 Mb Floppy $125 

PROCOM Ext 5.25' for PS/2 $290 

COMPAQ 1.44 1/3 HT $195 

Card Storage Devices 

MINISCRIBE 20 Mb $379 

PLUS 20 Mb/40 Mb Hard Card $535/647 

PROCOM 30 Mb/40 Mb $429/519 

PROCOM 45 Mb tor PS/2 $795 

MAYNARD 20 Mb $Call 

FAX 

CANON FAX 8 $800 

CANON FAX 20 $1050 

CANON FAX 25 $1725 

MURATA M1200 $Call 

MURATA M1600 $899 

SHARP F0220/F0300 $950/1159 

SHARP F0500 $1400 

TOSHIBA 3010 $1275 

TOSHIBA T30100 $1049 

TOSHIBA T3300 $1199 

TOSHIBA T3700 $1500 

6 FAX ROLLS $40 

COPIERS 

CANON PC3 $369 

CANON PC6RE $1000 

CANON PC7 $1100 

Tuners $70-120 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb Int/Ext $465 

MAYNARO 60 Mb XT/AT Int/Ext $675/881 

MAYNARD 60 Mb for PS/2 $899 

MOUNTAIN 60 Mb $1199 


MONOCHROME MONITORS 


AMDEK 210/410 $79/145 

COMPAQ Mono Amber/Green $210 

COMPAQ VGA Mono $210 

IBM PS/2 8503 $200 

MULTISYNC GS $259 

PACKARD BELL Amber/Green $85 

COLOR/EOA MONITORS 

AMDEK C600/C722 $344/435 

IBM PS/2 8512 $435 

PGS UltraSync $500 

SAMSUNG RGB $245 

ZENITH 1390 $405 

VOA/CAD MONITORS 

COMPAQ AGCM Monitor $1399 

COMPAQ VGA Color $520 

IBM PS/2 8513 $515 

IBM PS/2 8514 $1075 

MITSUBISHI 6905/6922 $2310/1934 

NEC MulBSync XL $2050 

NEC MulfiSync Plus $879 

NEC MulbSync 2A $549 

PACKARD BELL $310 

ZENITH 1490 $619 

NETWORK 

NOVELL 


SANTA CLARA Diskless Workstation $631 
WESTERN DIGITAL 3 Node LAN kit 


w/WO Novell Driver $850 

Entry-level 2K Starter Kit, 4 Users . $575 

NOVELL ELS II $1075 

NOVELL 286 Software V.2.15 . . . $2100 
NOVELL SFT Netware Level II 

V.2.15 $3200 

INTERFACE CARDS 

ARCNETPS110 $495 

ARCNET PC120 $185 

ARCNET PC260 $235 

NE 1000 Ethernet Card $325 

NP 600 Ethernet Card $680 

ACCESSORIES 

ARCNET Passive Hub $90 

ARCNET Acbve Hub $469 

Ethernet Terminators $38 

Wove// trained i euthorbed sales i support. 

IBM 

IBM Token Ring II $725 

IBM MAU $590 

PC Lan Prooram V1.3 $150 


TERMINALS 


WYSE 50 Amber or Green $370 

WYSE 60 Amber or Green $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker $459 

Auto Cad 10.0 $2200 

COMPAQ DOS 3.31 $89 

dBase IV $455 

DisplayWrite IV K85 

IBM DOS 3.3/4.01 $90/110 

IBM OS/2 Standard 1.1 $235 

IBM OS/2 Extended 1.1 . $550 

Lotus 1-2-3 V 2.01 5Vtm’ .... $292/299 

Lotus Symphony $420 

Multimate Advantage 2 $259 

Norton Advanced Utilities 4.5 $75 

Paradox 3.0 $418 

Smartcom ll/lll $90/150 

Ventura Publishing . $490 

Word Perfect 5.0 $225 

LASER PRINTERS 

HP DeskJet $665 

HP LaserJet ll/IID with toner $1675/2800 

HP ScanJet Plus $1075 

NEC LC890 $3197 

PANASONIC KX4450 $1375 

TOSHIBA PageLaser 12-B $2599 

PLOTTERS/SCANNERS, ETC. 

CalComp $AII 

HP Plotter 7440A7r475A $965/1399 

HP Plotter 7550 $2920 

Sumasketch 12x12/12x18 $375/630 

PRINTERS 

Epson 

FX 850 260/84 cps $345 

FX 1050 260/84 cps $510 

EX 800 300/60 cps $459 

LQ 500 60/180 cps $325 

LQ 850 264/88 cps $510 

LQ 1050 264/88 cps $745 

LQ 950 264/88 cps $Call 

LQ 2550 400/133 cps $929 

LX 800 30/180 cps $195 

DFX 5000 533/80 CPS $1399 


Okidata 

320/21 $365/477 

390/91 $464/635 

393 $980 

Panasonic 

KX 1180 1 192/38 cps $185 

KX 1191 I 240/48 cps $249 

KX 1124 192/48 cps $319 

KX 1592 180/38 cps $379 

KX 1595 240/51 cps $445 

KX 1524 240/80 cps $540 

KX 3131 17 cps LQ $290 

KX 3151 22 cps LQ $461 

NEC 

P2200 170/55 24 Wire $339 

P5200 $507 

P5300 $705 

P9XL 400/140 cps $1025 

Color Option $118 

IBM 

Quickwriter. $Call 

Quietwriter III $1125 

Proprinter III $485 

Proprinter X24e $615 

Proprinter XL 24e $810 

Proprinter III XL $645 

COMM./EMULATION 

IBM PS/2 50-80 5250 Emulation $675 

IBM PC XT/AT 5250 Emulation $675 

AST PC XT/AT 5250 Emulation $575 

IBM PC XT/AT 3270 EmulaOon $450 

IBM PC XT/AT 3278/9 Emulation ... $490 

IRMA Board $Call 

US ROBOTICS 1200 Int $100 

US ROBOTICS 2400 Int $159 

HAYES 1200B Int/SCII $243/282 

HAYES 1200 Ext $277 

HAYES 2400 Ext $419 

HAYES 2400B w/SCII Int $418 

EVEREX 1200 w/SW $75 

EVEREX 2400 InUExt $137/195 

VENTEL 1200/1200+ $190/228 

VENTEL 2400/2400 Ext . . . $290/380 

MULTIFUNCTION CARDS 

EVEREX MagicCard OK $100 

AST 6 Pack W/384K $Call 

AST Advantage/2 lor PS/2 $Call 


COMPAQ 1Mb Memory 386/20 & 20E . $650 
COMPAQ 4Mb Memory 386/20 & 20E $2200 
COMPAQ 1Mb Memory 386S/Portable $635 

VIDEO BOARDS 


COMPAQ AG 1024 Board $1049 

COMPAQ AG Memory Board $425 

COMPAQ VDU $145 

COMPAQ VGA $419 

GENOA Super Hi Res 800X600 $175 

GENOA Super VGA $310 

PARADISE Auto Switch-480 $195 

PARADISE VGA $275 

RP MonoGraphics $69 

VEGA Deluxe $249 

VEGA VGA $275 

CHIPS 

Intel 

8087-1/2/3 $220/149/109 

80287-6/8/10/A $167/220/259/355 

80387-16/20/25/SX . $399/465/550/370 

ACCESSORIES 

AB Switchbox $40 

Kensington Masterpiece $95 

Keytronics 101 Keyboard $100 

Printer Cable 6710720' $20/25/60 

6 Outlet Surge Protector $25 

MICE 

LOGITECH HiRes $95 

LOGITECH PS/2 $69 

LOGITECH C7 Serial $69 

. LOGITECH Bus $74 

DEXXA Mouse $69 

Microsoft Mouse $119 

IBM Mouse $75 



SALES AND QUOTES (Outside Illinois): 1-800-634-8215 
SHIPPING AND TECHNICAL SERVICE: 1-312-654-4170 
QUOTE-A-FAX: 1-312-325-4969 


' Major accounts and outside 
sales. Call Brian 

' Lease available. 

' $6,000,000.00 inventory in stock. 

' IBM AS/400 processes your order 
within minutes of receipt. 

' 24 hour bum in on all CPUs. 

> Stock orders placed by 3:00 COT 
shipped same day. 

' Credit card and COD purchases 
subject to verification. 

' International orders welcome. 


' Prices subject to availability and 
change without notice, 

' Prices reflect 3% cash discount. 

' Allow 10 days for personal 
checks to clear. 

' Wire transfer accepted. 

' Minimum $5.00 shipping/ 
handling charge. 

' Restocking charge on returns. 

' Educational P.O.’s welcome. 

> Corporate terms available. 

' Fraud aggressively prosecuted. 


CIRCLE 295 ON READER SERVICE CARD 


Copyrighted 



COMPUTERS 

COMPAQ 286/1 2MHz CALL 

COMPAQ S 386/1 6MHz/40mb CALL 

COMPAQ 386/25MHZ/1 1 0mb CALL 

ALL COMPAQ COMPUTERS CARRY A 90 WARRANTY 

AST 70 286/1 OMHz/51 2K 1 299 

AST 140X 286/1 0MHz/1nnb/40mb CALL 

AST 300 386/20MHZ/1 mb/40mb CALL 

ALL AST COMPUTERS CARRY A 1-YEAR WARRANTY 

PACK/BELL VX-88 8088/8MHz/512K 635 

PACK/BELL 286/1 0MHz/640K/40mb 1570 

PACK/BELL 386/1 6MHz/1 mb/40mb 2450 

PACKARD BELL COMPUTERS CARRY A 1-YEAR WARRANTY 
WYSE TERMINALS SPECIAL PRICING 

LAPTOP COMPUTERS 

TOSHIBA 1 000/1 200 CALL 

TOSHIBA 3100E/3200 CALL 

NEC ALL MODELS CALL 

ZENITH ALL MODELS CALL 

DISC DRIVES/TAPE BACKUP 

SEAGATE ST225 20meg Kit 259 

SEAGATE ST238 30meg kit 279 

SEAGATE ST251 -0 40meg 40ms 349 

SEAGATE ST251-1 40meg 28ms 409 

SEAGATE ST4096 80meg 28ms CALL 

TOSHIBA 1.44mb 3.5" floppy 105 

MOUNTAIN ..40meg internal tape 369 

MOUNTAIN ..40meg external tape CALL 

ARCHIVE 1 50meg internal tape 924 

FAX MACHINES 

MURATA 1200/1600 644/CALL 

TOSHIBA 30100/3300 1138/1319 

CANON 8/1 5/20 745/895/1 045 

PANASONIC answer machine & fax CALL 



QUALITY SERVICE & GUARANTEED LOWEST PRICING I 


PRINTERS 


PANASONIC 

KXP1180 

184 

KXP1592 

389 

KYPIIQI 

914 

KXPI.ROfi 

41ft 

KXP1194 

11Q 

KXP1524 

CAI 1 

NEC 

P2200 

.HR 

P5300 

650 

P5200 

505 

P960XL 

1025 

OKIDATA 

1A9.I. 

994 

390 

465 


HR 

1Q1 

635 

321 

465 

393 

CALL 

STAR 

NX1000 

169 

NX2400 

319 

NX1000 color 


NX2410 

439 

EPSON 

FX>850 

CALL 

LQ>850 

CALL 

FX-1060 

CALL 

LO-1050 

CALL 


LQ-500 CALL LQ-2550 CALL 


LASER PRINTERS 

PANASONIC KXP4450 1478 

NEC LC890 3199 

OKIDATA LASERLINE 6 1299 

HEWLETT PACKARD DESKJET 675 

HEWLETT PACKARD LASERJET II 1675 


MONITORS 

NEC 


MULTISYNC GS 


235 

MULTISYNC IIA 

14" 800x600 

509 

MULTISYNC II . 

14" 800x600 

575 

MULTISYNC plus 1 5" 960x720 

869 

MULTISYNC XL 

19" 1024x768.. 

...CALL 

ZENITH 



ZVM-1490 

14" VGA 640x480 

579 

PACKARD BELL 


PB1272A 

12" Monochrome 

79 

PR1479A 

14“ Flat/amber 

109 

PB14S2CG 

14" CGA 640x200 

222 

PRidtiQ 

14“ EGA 640x350 

354 

PB8541VG 

14" VGA 720x400 

314 

PRA>;9AM<% 

14" Multi 800x560 

476 

PRIfilR 

15" white full page 

CALL 

PRINCETON 



MAX-1S 

14" white 1050x770 

238 

ULTRA-12 

12" sync 800x600 

478 

ULTRA-16 

16" sync 1024x768 

838 

MITSUBISHI 

CALL FOR LOW PRICE 

VIDEO BOARDS 


MONOCHROME ...video hoard 

45 

ATI 

EGA WONDER 

225 

ATI 

VGA WONDER 

...CALL 

PARADISE 


...CALL 

PARADISE 

VGA+ 

269 

PARADISE 

PRO 

...CALL 

VIDEO 7 


209 

VIDEO? 

Vega VGA 

274 

VIDEO 7 


349 

VIDEO? 

V-RAM VGA 

...CALL 

HERCULES 


168 

HERCULES 

Incolor Card 

199 



The PANASONIC 1100 SERIES. 

The Next Generation in Performance! 



PANASONIC... DESIGNED WITH PEOPLE IN MIND! 


Laser Partner" 



KX-P44S0 

HIGH SPEED AT A LOW PRICE 

• 1 1 pages per minute. 

• Two 250 sheet paper cassettes. 

• 300 dot-per-inch resolution. 

• 5 emulations incl. HP Laser & Epson. 

• Parallel and serial interface. 

• 51 2K RAM (1.5 mb upgrade). 

• 11 resident fonts. 

• Optional legal & envelope cassettes. 

• 1 year Panasonic warranty. 


KX-P1180 & KX-P1191 

• 9-pin printer. 

• 240cps draft (1 92cps KX-P1 1 80). 

• Rear, top or bottom paper feed. 

• Push/pull tractor. 

• 6K buffer (3K on KX-P1 1 80). 

• Auto paper loading feature. 

• Paper parking feature. 

• Emulates Epson & IBM. 

• 2 year Panasonic Warranty. 


KX-Pf 124 

• 24 pin high resolution printer. 

• 192cps draft printing speed. 

• Rear, front, top or bottom paper feed. 

• Push/pull tractor. • 6K buffer. 

• Auto paper loading. 

• Paper parking. 

• 3 macro settings. 

• Emulates Epson and IBM. 

• 2 year Panasonic warranty. 


S Dh 



^ 800 - 669-5208 

CUSTOMER SERVICE 312-459-6883 • FAX 312-459-6933 


350 Lexington Drive. Buffalo Grove. II. 60089 ORDERS SHIPPED WITHIN 24 HOURS • IF YOU FIND A BETTER PRICE CALL US 

CIRCLE 489 ON READER SERVICE CARD 


Approved corporate & educational 
PO's accepted 

• Your credit card is not charged 
until the product is shipped 

• Personal and company checks 
will delay order 2 weeks 

• Call us lor quantity discounts 

• Prices subject to change 


Copyrighted materia! 



NEW 20MHZ SIVA 286 SYSTEM 
delivering superior Quality, 
Performance and Value! 


VNS introduces this new system which includes many 
important options as standard: 40MB Hard Q 
Disk, 1MB Memory and more! Priced at ^105/ 



ConfiBte ftlliiii: 

■ CPU 80C286 running at 16/20MHZ 

■ 0/ 1/0.5 Wait State selectable 

■ High speed RAM 1MB expandable to 
4MB on board (16MB total) memory above 
640K is configurable 

■ Award BIOS with built-in setup 

■ 40MB hard drive ST251-1, 28ms access time 

■ 1.2MB floppy drive 

■ Ultra high speed floppy/hard disk controller 

1:1 interleave, 800KB/sec j 

■ High resolution 12" monochrome monitor ; 

with tilt and swivel base | 

■ Real time clock calendar with battery back-up j 

■ On board 80287 co-processor socket i 

■ 4-16 bit and 1-8 bit expansion slots available 

■ 2-SeriaI, 1-Parallel and 1-Game port 

■ 101 keyboard fully .AT-compatible 

■ DOS, OS/2, XENlX-compatible 
System Upgrades 

■ 20MHZ CPU upgrade — $99 only 

■ Additional 1MB memory — $199 

■ Additional SMB memory — $599 

■ EGA upgrade — $395 

■ VGA upgrade — $495 

■ Upgode to 86MB h^d drive — $395 


Thank You! 

VNS Continues to Deliver Increasing Numbers of 
12MHZ SrVA 286 Systems — Call Us for Price, Delivery 
and Warranty Details 


fVe Welcome 
Inquiries from Dealers 
and VARs 


VNS America Corp. 

Suite 270, 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 


Order Now 
Toll-Free 

1-800-252-4212 


All prices subject to change without notice. 


Working Hours: 9 a.m • 6p.cn ES T. 
Monday - Friday 


CIRCLE 139 ON READER SERVICE CARD 


* SCO b a Uadnurk o< Ute SantrCmi Opention, t ne « D OS and XENIX are rcgutcnd tradenarks 

• VNS b a bradcaifk of VNS Amcfka Cotp. 


^fnrT. 



IBHCorpiMte. 



20MB HARDCARD $294.00 * SPECIAL FOR THE MONTH ★ HARDCARD $119.00 


Nobody Sells More 



EXP 286/112-16 


'ASK about our lEXIP 38 ' 6 /^€_ 


6, 8, 12, 16 Mhz Motherboard 
80286 Processor, 80287-Readv 
8 Expansion Slots 

51 2K RAM 0-Wait, Expandable to 4MB 

Award Bios, FCC Class 8' Approved 

Nickel Plated Case w/Keylock 

200 W Heavy Duty Switching Power Supply 

Turbo. Power & Disk LED's 

Hardware Reset and Turbo Switches 

101 -Key Enhanced Keyboard 

Hercules Compatible Mono Graphics 

Samsung Hi-Res Amber Monitor w/Tilt & Swivel 

1 .2MB Floppy Disk Driye 

70MB/25ms Hard Disk Drive 

Hard Disk/Floppy Disk Controller 

2 Serial Ports 

Parallel Port 

Came Port 

Clock Calendar w/Battery Back-up 
Complete Operations Documentation 
Full One Year Replacement Guarantee 


TOMB Complete System . . . $1379 . 

Base System /Minus 70MB HO) $986 : 

‘Call for custom system configuration Quote 



EXP Turbc/IC 


EXP Turbo/lC 

4.77-1 OMhz Motherboard 
8088-1 Processor, 8087-Ready 
8 Expansion Slots 
256K RAM (Expandable) 

Award Bios. FCC Class 'B' Approved 
Nickel Plated Case w/Keylock 

1 so W Heavy Duty Switching Power Supply 
Turbo, Power & Hard Drive LED's 
Hardware Reset and Turbo Switches 
101-Key Enhanced Keyboard 
Hercules Compatible Mono Graphics 
Samsung Hi-Res Amber Monitor w/Tilt & Swivel 
360KB Floppy Disk Drive 
30MB Seagate Hard Disk Drive 
Dual Floppy Controller 
Dual Hard Disk Controller 

2 Parallel Port 
Serial Port 
Came Port 

Clock Calendar w/Battery Back-up 
Complete Operations Documentation 
Full One Year Replacement Guarantee 


30MB complete System $799 

Base System (Minus somb hd), $525. 

•Caw for custom system configuration Quote 


• • • • 


For Less! 


PowerKit" 
Comes Complete 
With . . . 

• Hard Drive 

• Controller- XT only 

• Cables 

• Partitioning software- 
on 40MB and up 

• Front Bezel 

• Mounting Hardware 

• Installation Manual 

• Mounting rails - AT only 

• 1 Year Warranty 


XT & aVT Hiard IDisk IPcwerll^its^ 



n 

4T 

Uli 


n 

ar 

Uli 



DT 

DT 

DMIf 


KIT 

UT 

MVi 

staistc 





Miaopolis 




ST225 

20WS. 65ms. HH 

$239 

$209 

$call 

15 3 5 72MB. 50ms. fH 

$call 

$566 

$562 

ST238 

50M8. BSms. HH 

265 

229 

call 





ST251 

aoMB. aoms hh 

584 

524 

519 

Mlilscribt 




ST251-1 

aOMB. 2Bms. HH 

459 

599 

594 

5650 40M8. 61ms. HH 

562 

502 

297 

5T277 

65MB. 40ms, HH 

4U 

584 

579 

5675 62M8.6ims,HH 

584 

524 

519 

ST4096 

BOMB. 28ms, fH 

599 

540 

556 

6065 7lM8 28ms.6H 

594 

554 

529 






6128 110MB. 28ms, fH 

call 

658 

629 

KL320 

20MB. 40ms. NM 

265 

215 

call 

iitsibisfei 




KL330 

50MB. 40ms.NM 

289 

235 

call 

4070X TOMB. 25ms. HH 

486 

456 

431 


inu MiUS; OutkMenu (c) Hard Drive Oryanizer - ffe9u/ar//S79.95, ONi:v$19.99 w/purchase of any PowerKit'' 
OTiiOiD ■UIMfTf: Ask vour representative at>out )ow<o$t fXPress 1+1 extended warranty plans' 

KHEiKi . . . ive do Tandy modifications and also sell higher capacity drives. 



Graphic Cards 


Ackitit 

MOP 

Mono. Nercufes Comp./Printer 

152 

CCP 

Co/or/Prtnfer 

in 

sn 

EM 512 

1024X766 ySA 5 12K 256 COfOrs 

589 

EGA 

Autoswitch 

169 

lER/GU 

VGA 

16 cofor 256X on 6oard 

259 



Mcnitors 


Saasaig 

MA256S 

l2'AmoerMorHxnrome.tlit/swlvei 

577 

MA2575 

12" f fatscreen Mono, tlit/swivei 

97 

MA4515 

14" Amoer Monochrome, tllt/swivei 

112 

CK4656 

14" ROM. CCA tltt/sviHvei 

218 

CM4551 

14" BOA tiit/swivei 

559 

CN4551 

14" Multisync. 6GA/VCA/PCA/CCA/MDA 

429 

RK 

1402 

14'Muft/syncM 

599 

Mike 

CM1450 

14- Multi VGA 1024X768/ .26DP 

589 


Centrcller Ccards 


2072 eeitfiu $68 

BBItKU. ST11R $(9 

GEN 8 Bit, MFM. 5TS06 S9 

8Blt.ST506 A27XRLL 65 

WAH 1$ Bit, MFM. Dual HD 114 

WA2 16Bit.MfU.HD/fD . 123 

16 Bit, RLL. Dual HD 5187 115 

16 Bit. RLL. HD/fD 528? 15* 



Cc-Prcce$scrs 


llttl 



8087-5 

SMhz.forXT 

$ 99 

8087-2 

BMhz, forXT . . 

1119 

8087-1 

lOMhi. forXT 

199 

80267-6 

BMhz. for 286 

165 

80287-8 

BMm. for 286 

225 

80287-10 

lOMm. for 2B6 

269 

80587-16 

16 Mnz, for 586 

449 

80587-20 

20Mhl for 586 

529 

80387-25 

25Mnz. for 586 

669 

• 

includes: 5 yr. warranty & instailation/set-uo manual 





All Merchandise Guaranteed 100% 
Purchase Orders Accepted 
With Approved Credit! 

All Shipments Insured 
Same Day Shipping From Stock 
HOURS: 

Monday thru Friday: 9 a m. to 7 p.m 
Saturday 10 am. to 5 p.m 


ORDER TOLL FREE 

ll-8€€-<53n5-€llW 

IF BUSY 815) 718-0155 

TECHNICAL SUPPORT 815) 661-5569 
FAX LINE 815) 661-5752 


EXPRESS 


5568 Drake Rd 


MICRO MART 

» W Bloomfield, Mi 48322 
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HeadSkrt 

IIIIIIIIIIIIMKIKKKIJtHtTIDfiiiiiikita (formerly Vendex) 

A Oirmon 0l M0/(A Amtuai* ^Anr^* Coipofthon 

From the largest full service reseller of Headstart computers in 
New England. Selling, supporting, and servicing Headstart 
computers since 1987. 


HEADSTART III 


80286-12/8 Mhz 
5.25* drive 360K/1.2 MB 
3.5* drive 720K/1.44 MB 
1MB Ram, expar>dable to 3 MB 
32 MB hard disk, 28 ms/l.l 
irtterleave 

16 bit VGA autoewitch 
parallel, serial (2) 
gameport nxxjseport 
145 watts, 110/220 switchable 
3 button optomechanical mouse 
101 enhanced keyboard 
3 full length 8/16 bit exp. slots 


$2000 OF FREE SOFTWARE 
DOS 3.3, QW Basic. 

Headstart Advanced Environment, 
Pop-Up programs. Floppy driver. 
Framework II. 

Perspective 3-0 Graphics 
ATI & Computer Ease Tutorial 
Softvrare, 

Xtree-Hard Disk Manager 
Splash VGA Paint Publish-it! 
Chessmaster 2000 
Twist & Shout. Bookmark Plus 


LOWEST PRICE 

Call around for the best price, then 
call us when you are rea^ to buy. 

HEADSTART COMPUTERS 

Headstart II (XT) SCALL 

Headstart 111(286) SCALL 

Headstart PRO(386) SCALL 

HEADSTART MONITORS 

VQACotor SCALL 

VGA White SCALL 

CQA SCALL 

Amber SCALL 

HYUNDAI COMPUTERS 
(18 Month Warranty) 

Super 16TE. lOMhz XT, 640K. CGA/ 
mono. P/S, DOS 3.3. Basic, Electric 
OeskSW. 

1 fioppy-$650 2 fk>ppy-$725 

Super 286c, lOMhz AT. 640K, 1.2 MB 

drive. P/S. DOS 3.3. Basic $825 

EGA graphics board $199 

Multi-video board S 99 

HYUNDAI MONITORS 

12 inch Amber $ 99 

14 inch Flat Amber $125 

14 inch CQA (640 x 200) $260 

14 inch EGA (640 x 350) $360 

EVEREX 

NEW Excel Stream 60w/QIC-02 1/2 
card controller. Ext. 60 MB cartridge 
tape BU Image BU SMB/Min .... $899 


30 DAY MONEY BACK 
GUARANTY 

on Headstart Computers 

if not completely satisfied within 30 
days of delivery return for refund of 
computer purchase. All items must 
be returned in same condition as 
when received. Does not include 
return freight, shipping or handlir>g. 



MAIL ORDER DIVISION 

Hours (Eastern Starxfard Time) 
M-Th11-7.Fri&Sal.1t-6 
ORDERS ONLY; 1-800676-7628 
In Mass. . orders; (508) 879-7625 
Customer Service: (506) 8796774 
MC, VISA. CHECKS. MONEY 
ORDERS. MA add 5% sales tax. 
Shipping charges additional. 
Pric^availability subject 
to change 


TECH SUPPORT: 1600-PC COACH 18 MONTH ON SITE WARRANTY 


GENERAL COMPUTER STORES 



680 Worcester Road, Framingham, MA 01701 

5 year member: Better Business Bureau, National Office Products 
Association. Association of Computer Retailers 
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May Specials 


Zenith 1490 Monitor S678.00 

NEC Multisync It 5S0.00 

Citizen 1200 149.00 

HP RuggedWriter 1100.00 

64 KB Chip Set 25.00 

Canon Laser Printer 1510.00 


— PIICEON— 

COMPAQ MEMORY MODULES 
FOR DESKPRO 386/20, 25 & 20E 


4 MB System Memory Board 11750 

4 MB Memory Modules 1 705 

1 MB Memory Modules 557 

— AST- 

Rampage+ for PS/2 S 339 

Rampage-f w/512 506 

Premium/286 MDL 80 1300 


PRINTERS 


—EPSON— 

LX-800 $184 

FX-850 349 

FX-1050 469 

EX-800 419 

LQ-500 319 

LO650 529 

LQ-1050 729 

LQ-2550 939 

DFX-5000 1369 

— CITIZEN- 

180D $179 

MSP-15E 339 

MSP-25 399 

MSP-40 289 

MSP-45 429 

MSP-50 339 

— OKIDATA— 

393 $929 

320 338 

321 464 

390 460 

391 635 


Premium/286 MDL 140X .. 

— NEC— 


2200 

5200 

5300 

LC690 LaserWriter 


Powermate 386/20 w/42 MB HD 
Prospeed 266-20 MB 


2268 


5365 

537 

704 

3279 

3622 

3314 


—INTEL— 
8087 MATH CaPRO . . 
8087-2 MATH CO-PRO . 
80287-10 MATH CO-PRO 
80387-20 MATH CO-PRO 
ABOVEBOARD 

286/512K 

ABOVEBOARD 
286-PS/512K 


$93 

150 

243 

495 

380 

395 


COMPUTER OASIS 

CoMpIcte SystcuH 4i>«iab4c • QinnUty Prklec 4»ailaMc 
P.O. BOX 23666 • TAMPA, FLORIDA 33623 
MONDAY - FRIDAY 6:00 A.M. - 6:00 P.M. EST. 


( 800 ) 537-4331 

FAX (813) 289-9893 


—HARD DRIVES- 

20 MB w/controller $279 

30 MB w/controller 298 

40 MB w/cootfoller 476 


—MONITORS & VIDEO BOARDS— 


Monochrome Monitor 

Color Monitor 

EGA Monitor 

VGA Monitor 

Monochrome Video Board 

Color Video Board 

EGA Video Board 

VGA Video Board 


S 80 
210 
329 
361 
55 
57 
129 
194 


) 


-SOFTWARE- 


WordStar Professional 331 $247 

Lotus 123 295 

Lotus Symphony 445 

Microsoft Word SJO 230 

Microsoft Excel for Mac 15 259 

Muttiplan4X) 129 

Aldus Pagemaker 499 

Adobe Illustrator Window 395 

Xerox Vsntura Publisher 519 

Auto Cad Ver. tO 1967 


DESKTOP PUBLISHING 

1 MB Memory for HP Laser Jet II 

2 MB Memory for HP Laser Jet M 
25 in 1 Font for HP Laser Jet 
Microsoft Mouse Serial/Bus . . . $ 105 
Desktop Scanner & Interface . . 1425 

Wi MMft FOi 
VISA MtHarC^ Hmh 
IS Itf POA Rihm/ 

Eiriwini Mtf 
FoR MaifMllflf MPf9Rl$ 



CIRCLE 178 ON READER SERVICE CARD 




USA'A'FLEX Has Dynamic Discounts 
on FLOPPY DISKETTES!! 

t ^ '7 :: 


SONV 




USA FLEX 
PART # 

PRODUCT DESCRIPTION 

100 + 

j. < - 

• " 5 riJONY 

^ 400+ 

1G55A11 

5.25" DS/DD Boxed 

$.67 

$.63 

1G57A11 

5.25" DS/HD Boxed 

1.25 

1.19 

1G38A12 

3.5" DS Boxed 

1.29 

1.25 

1H38A13 

3.5” DS Bulk 

1.08 

1.05 

1G37A11 

3.5" HD Boxed 

3.30 

3.15 

USA FLEX 
PART# 

DATA CARTRIDGES 
SOLD IN FIVES 

DESCRIPTION 


SALE 

PRICE 

5DC2000.S 

QD 2000 


$16.49 

5-DC600-A 

QD 600A 


19.49 

5.3OOXLP-S 

QD300XLP 


18.75 

5<;D600XTD-S 

QD600XTD 


20.49 


KAO 

Media from the Surface Scientists 


USA FLEX 

PART# 

PRODUCT DESCRIPTION 

100+ 

400+ 

1K38A12 

3.5" DS Boxed 

$1.20 

$1.15 

1K38A13 

3.5" DS Bulk 

1.12 

1.07 

1K37A11 

3.5" HD Boxed 

2.99 

2.75 


Diskaroo MICRODISK TRAVEL PACK 
Protect Your Data When You Travel 

Ru^ed. water-resistant, anti static nylon storage pack contains 10 KAO 
1 MB 3.5" MicroDisks. Fits in briefcase, school bag or purse. Velcro 
closures. Extra padding protects diskettes. 4 snug pouches keep 
diskettes organized. 

»/<384IJ DA * 19.50 



Nashua 


USA FLEX 
PART# 

PRODUCT DESCRIPTION 

100+ 

500+ 

1L55A11P 

5.25" DS/DD Boxed 

Preformatted for DOS 2.11 and above 

S.59 

$.57 

1L55A14 

5.25" DS/DD Bulk 

.43 

.39 

1L57A11 

5.25" DS/HD Boxed 

.99 

.89 

1L85B31 

8" DS/DD Boxed 

1.39 

1.29 




•CALL TOLL FHEE 7 TO 7 MONDAY THRU FRIDAY-9 TO 2 SATURDAY* 





Tl-800-872-3539 


FAX « 312 351 7204 
For Technteal or Customer Servke 


OADFRINO INFORMATION: Minimum ontof $100. SIvpppinQ and handbng additional No surcharge tor MasterCard oc4Aaa V«eiiiliiL.iCBAi 
and preptMl orders accepted Credit card orders not charged until order has baen shipped Corporatioosraiad3A2orben9r an dBe— — — 
are accepted on a net 30 basis CO.D orders under $500 addSSOOspeoalhandhngcharge COD orders over $500 add$i0 00tpiMMA^^B 
charge No sales tax outside ol H AiiretumsmustnavepriorapprovalfromourCu$lonMrSeivice0epaitment(3i2>3St'7i72 Rmaa^nMe 
be m original packing material and include alt warranty cards and manuals All paces and specrticaeons are subiact to change 


312-351-7172 
135 N. Brandon Drive 
Glendale Heights. IL 60139 


IJIrWrrLLl 



USA it FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 


WESTERK DIGITAL 

• 2 serial ports 

• 1 parallel port 

• 1:1 hard disk controller w/diskcache 

• Mouse port 

• 101 keyclick keyboard 

• 1.2 MEG floppy drive 

• 12.5 MHz-faster than the competitor 

• 16-bit EGA: operates at 12.5 MHz 

• 3 expansion slots 

• 180 WATT power supply 


The Ultimate 286-llVIEG 



12" Monochrome Monitor 
System 

*1299 

14" CGA Color Monitor 

*1449 

14" EGA Color Monitor 

System 

*1549 


^KRirR 


I data 
I systems 


14" FLAT TENSION MASK MONTIOR 



EPSON pitch 

High contrast non-glare 

PRINTERS '\screen (up to 

LJ(.800 *17S brighter and 

70% greater 

EX-800 *379 \ contrast) > 

FX-850 *338 • Analog signal input 

Nv • 15-pin interface cable included 
*464 ^ Full support of IBM VGA standard 

*261 




LQ-850 


USA FLEX price 
■ Epson Rebate 


$514 
-$50 - 



USA FLEX price 
LQ-500 .... .. Epson Rebate 



EPSON 

Rebates end 
May 31 


USA FLEX price »/ie 4^4 a 
LQ-1050 ... Epson Rebate $100> . *Olo 

FX-1050 *438 

*514 


$718 

$100> 


USA FLEX price 

$589 


$75 . 

3 1 


CARDINAL MODEMS 

"Smalltalk" 1200 BPS Internal 

DlSTM 

"Smalltalk" 1200 BPS External 
DJ DJM 

"desktalk" 2400 BPS Internal 
DirrM 

"desktalk" 2400 BPS External 

D1 2‘iDTM 

"desktalk M" 2400 BPS Internal 

D1 48f7ME . MNP Error Correction 
"desktalk II" 2400 BPS External 
D1 24DTME MNP Error Correction 


*48 

*69 

*99 

*119 

*129 

*149 


MONITORS 

Samsung 14" EGA ^349 

Samsung 14" VGA ^375 

Samsung 14" SyncMaster ^429 

Magnavox 14" White VGA ^125 

Magnavox 14" RGB ^235 

Magnavox 14" EGA ^339 

Magnavox 14" VGA ^369 

NEC 19" Multisync XL . 

NEC 14" Multisync 2A . 

NEC 14" Multisync GS . 

NEC 14" Multisync 3D . 


^2049 

... H99 
... ®239 
... *649 


Save $20 on any Monitor and 
Paradise Video Card Combination!! 


COLOR\DO 

MEAKXA'SVSTILMS im: 


Up To 120 MB Tape Backup System 

Internal System *285 

External System *385 

• Requries DC2000 Data Cartridges* 
Sony DC2000 Data Cartridge. .. *17.49 


FAX MACHINES 

SHARP F0220 *849 

SHARP F0330 *1099 

MURATA IVl-1200 *674 

MURATA M-1600 *828 

Canon Faxphone 8 *699 

Canon Faxphone 20 *999 

Canon Faxphone 25 .... *1749 


P PARADISK 
VIDKO 
CARDS 

Mono/Color pi pbv 

Basic EGA dipbega 

Auto Mono EGA pi puega 
Auto 480 EGA Di pasaso 
VGA Plus 01 PVGAPLUS . .. 
VGA Plus 16 PIPVGAPIS 
VGA Professional Di vgapro 




*99 

*165 

*182 

*199 

*259 

*309 

*493 



•CAU TOU FREE 7 TO 7 MONDAY THRU FRIDAY-D TO 2 SATUROAY’ 


1-800-872-3539 


OftOCRINQ INFORMATKM MMtmwn otOm $100 ShtfiOCMns wio h«na(ing aOdit;-:--:.' No surcharge for MasterCard or Vim Visa. Mastercard and 
orepaFd orders . Died r. card orders rny .^rged < order has been shipped Corporet o-'- rated 3A2 or bener and goverment accouncts 
•'«' accepted O' .i '>et 30 cm>. s C 0 0 orders - G.-;r $500 add $S 00 special handimg charge C O 0 orders over $500 add $10.00 special handhng 
cru_.- : lA. *s<lpofh Aiiff’ -- •• t.c-priorapprovaihorhourCuatomerSe'VKcDepartmentl312l3517172. Alt returns most be 

m over, r -naie- .landrmude > c^rdt and manuals An prices arid sptc<i<a(>ons are subiect to ebange w tnout nonce 


FAX # 312-351-7204 
For Technical or Customer Service 
312-351-7172 

135 N. Brandon Drive 
Glendale Heights. IL 60139 











L0-10S0 

• 24-pin printnead 

• 136 column 

• 264 CPS^lra»^ 88 CPS-LQ 


EPSON 

WHEN rOiniE GOT AN EPSON. ! 
rairVE GOT A LOT Of COMPANY- ! 


LO-2550 


• Wide carriage, 24-pin impact 
dot matrix pr/nter 

• l36cofcimns 

• 333'CPS<lraft, 111 CPS-LQ 

• Buiit-tn 7 color printing 

• BHiirectionai logic seeking 
printing 


Rebates from 
*25 to *100 

(On Selected Printers) 

from EPSON 


800 


CIRCLF IO;ON RF ADI RSFiMQf CARP 


9-pin printhead 
I columns 
A 300 CPS-draft, 60 CPS-NLQ 
Parallel and serial interface 




OUR PRICES ARE SO LOW WE CAN'T PRINT THEM!! 


CAU TOLL FREE 7 TO 7 MONDAY THRU FRIDAY S TO 2 SATURDAY* 

1 - 800 - 872-3539 


KTM* 




FAX # 312 351-7204 
For Technical or Customer Service 


ORDERING INFORMATION Manimum onftr $100 ^ AiF(>og«nd hendbngaddrtionel No surcharge lor MesterCerd or Visa ViSA. Maste'Ca'C 312'351-7172 

and prepaid orders acceoied CredWcard: 1- * - order has been shipped Corporations rated 3A2 or aener and govermeot accouin* 

are accepted on a net 30 b C 0 nnrne.<., .tJdSSOOspeoaihandiingcharge COO ordersoverSSOO add$i0 00speci»har4«ng 135 N. Brandon Drive 

charge No ' uxootSideolil - rii'-orapprovaifTomourCuStomer SenriceDepartment(312T35l 7l7‘ AH{-*"’?i 

be ^ orig^i paciung maV' . anoi-ir-.'' 'ar'ty cards and rri^-x^—. All prices and specrticaho^-- >e subiect to diange wrihout noi'C 


Qiendale Heights. IL 60139 




THE FIRST NAME IN TRUE OEM COMPATIBILITY 


NATIONWIDE 

1 - 800 - 292-6272 


FAX 

1 - 301 - 561-4659 




TM 


MARYLAND LOCAL 


9566 Deereco Road • Timonium, Maryland 21093 


QUALITY 

SERVICE 

PRICING 

BUY DIRECT FROM 
THE MANUFACTURER 


1 - 301 - 561-0200 


NCRC GUARANTEE 


■'We Will never, knowingly, tfisappoinf you. If for any reason your 
purchase does not give you complete sat/s/acrion. the lull 
purchase price will be cheerfully refunded immediately upon 
refurr? of the merchanrf/se 

bVe have always believed that no sale is complete until the 
customer has received total satislachon from our products 


Use of equipment manufacturer's 
names is for identification only. 
NCRC is in no way affiliated for the 
OEMs listed. 


COLORS - . . BLUE ~ GREEN — PURPLE — RED 
Add $1.10 to your price per unit — Nylon only 


CARTRIDGE RIBBONS (NYLON) 

Price Ee. (Black) 


No. Description 

289 Alps 2000 $4.95 

050 Anadex 9500/9600 3.95 

180 Apple Imagewriter II 4 color 10.95 

114 Apple Imagewriter/DMP 3.25 

102 Brother M1409 5.05 

127 Brother Ml 509/1 709 5.75 

131D Burroughs B-9246- 3/6 5.45 

104 CananA-1200 4.95 

113 Centronics 150/152 2.45 

109 Centronics 350/351/352/353 9.35 

112 Centronics 704/705/753 4.95 

1 1 8 Citizen LSP 1 20D/1 SOD 4.95 

169 Citizen MSP 10/20 2.75 

167 Citizen MSP 15/25 3.85 

123 Comrex 420 7.55 

114 C. Itoh 1550/7500/8510 3.25 

120 Data General LP2 6.35 

130 Data Products M-100L/120/200 3.85 

131D Data Products B-300/600 5.45 

137 Data Products B-900/1000 7.15 

135 Data Royal 5000 2.85 

990 Datatrol/LRC MP40 4.55 

135 Data South 180/220/5180 2.85 

160 Dec LA 34/100/210 Letterprinter 3.25 

114 Dec LA 50 3.25 

156 Diablo 1660/2300 Matrix 3.85 

153 Diablo Hytype II Nylon 3.25 

280 Epson EX 800/1 000 4.65 

165 Epson FX/MX/RX 70/80/85 2.75 

167 Epson FX/MX/RX 100/185/286 3.85 

288 Epson Lq/500/Lq 800/Lq 850H.D 3.85 

289 Epson Lq 1000 H.D./Lq 1050 4.95 

163 Epson Lq 1500 3.25 

281 Epson Lq 2500 H.D 4.95 

283 Epson Lq 2550 4.95 

175 Epson LX 80/90 2.75 

226 Facit 2301/4512/4514 3.25 

133 Facit 4500/4510/4511/4513 4.15 

135 Facit 4520/4525/4526/4528 2.85 

991 Fujitsu DMPG 9/DX21 00-2200 4.35 

146 Hewlett Packard 2608 20.55 

145 Hewlett Packard 2631A 12.05 

231 Tally 1000/Honeywell 9mm G.P 2.75 

181 IBM 3287/3615 Sil.Dol.Cup/Loop 1.95 

195 IBM 3287/3619 Silver Dol. Cart 2.75 

182 IBM 3288 1/2" Harmonica 3.35 

185 IBM 3776 3/4" Harmonica 3.85 

1 88 IBM 4201 ProPrinter II 4.15 

176 IBM 4202 ProPrinter XL 4 95 

177 IBM 4207 ProPrinter X24.. 4 95 

211 IBM 4208 ProPrinter XL24 6 35 

184 IBM 4224 11.25 

875 IBM 4234 22 95 

198 IBM 5224 Baseball Bat 15 35 


No. Description Price Ea. (Black) 

178 IDS Prism Black 132/2080/2132 3.85 

178A IDS Prism Primary RD/BL/GR/B 10.75 

178B IDS Prism Process CY/MA/Y/BL 10.75 

286 Mannesmann Tally 85 4.35 

285 Mannesmann Tally 86 4.95 

233 MannesmannTally1000/1 200/1600 3.05 

204 Mannesmann Tally 120/160 3.35 

205 Mannesmann Tally 140/180 3.85 

200 NEC 5500/7700 Nylon Cart 2.75 

114 NEC 8023 PC/8024 PC/8027 PC 3.25 

660 NEC Pinwriter PI /P2/P6 3.95 

661 NEC Pinwriter P3/P7 4.35 

662 NEC Pinwriter P5 H.D 4.35 

663 NEC P2200 H.D 6.05 

210 NEC 5200/5300 7.95 

209 Okidata 1 82/1 83/1 92/1 93/320/321 4.35 

206 Okidata 292 5.35 

208 Okidata 293/294 6.15 

212 Okidate393 17.95 

217 Panasonic KXP 1080/1091/1092 4.90 

220 Panasonic KXP 1524 7.95 

226 Radio Shack DMP 400/LPVI 3.25 

235 RadioShackDMPioo/LPVh/TRS80LPH 4.35 

282 Radio Shack/DMP 130 4.15 

282 SeikoshaSP800/1000 4.15 

261 Star Micronics NB/NL/NP/NX 10 3.95 

264 Star Micronics NL/NP/NX 15 5.75 

266 Star Micronics NX1000 5.45 

267 Star Micronics NX2400 4.75 

262 Star Micronics Radix 10/SR 10 3.95 

263 Star Micronics Radix 15/SR15 4.55 

290 Star Micronics SD10 4.15 

291 Star Micronics SD15 4.55 

135 Telex 287D/287D2 2.85 

242 Texas Instruments 650/850XL/855 3.45 

243 Texas Instruments 860/860XL/865 3.55 

245 Toshiba P321/P351 3.45 

245 Toshiba Pi 340/P 1350/P 1351 3.45 

246 Toshiba P321SL/P341SL 5.05 

135 Tritel 2.85 

131D Univac 0789/0790 5.45 


CARTRIDGE RIBBOHB • FILM 

(correct^le / multhslrike) 


306 BrotherEM60/1 00/200 Corr 3.85 

307 Brother EM200 HR15/25/40 M/S 4.15 

227 CPT Rotary 8/9 M/S 3.25 

158 Diablo Hytype n M/S 2.45 

31 7 Diablo Xerox Memorywriter 3.85 

334B Epson DX 10/20/35 M/S 4.85 

168 Facit 4560/8000 Corr 5.25 

1960EM-IBM5218/5219 Displaywriter 

M/S OEM 12.35 

222- IBM6240M/S 1.95 

"CALL US FOR VOLUME 
DISCOUNT PRICING" 


$ $ 


President 1 


STOP THROWING AWAY 
YOUR DOLLARS 

S 

\Ne manufacture our products with the 
finest matrix inks, premium high den- 
sity nylon, precision engineered plas- 
tics and "Rem " air refrigerated loading 
equipment. 


No. Description Price Ea. (Black) 

8120EM-IBM Quietwriter N/C 12.05 

740 IBM Wheelwriter Corr 3.85 

730 IBM Wheelprinter M/S 8.65 

320 IBM Selectric II H.Y. Corr 1.75 

2020EM-NEC2000/3500/8800FHpM/S 12.75 

201 NEC 5500/7700 Spinwriter M/S 2.75 

303 Nakajima Corr 3.85 

304 Nakajima M/S 6.05 

334 Olivetti ET 201/121 Corr 3.35 

3346 Olivetti ET 121/351 M/S 4.85 

222 Qume I/Sprint 3/5 M/S 1.95 

223A Qume III Quick Load 2.65 

219 Qume IV Sprint 7.8.9,10,11.12 M/S 3.25 

227 Ricoh 1300/1600 M/S 3.25 

251 Wang System5581/6541M/S Matrix....3.25 


TWIN SPOOL RIBBONS • NYLON 

44b Burroughs 9245/9247 5M 1 7.55 

453 CDC 100/200/300 5.25 

450 Centronics 100/300/500 4.15 

453 Data 1X/300/400 5.25 

454 Decision Data 6807/6811/6814 7.65 

455 Dec writer LA 30/36 2.75 

456 Dec writer LA 120/1 80 3.85 

480 Facit 4540/4542 Black 4.05 

462 IBM 3262/5262 5.45 

465 IBM 3525 T/S 3.35 

463 IBM 5211 4.15 

464 IBM 5225/5250/5280 15.95 

470 Okidata 80. 82, 92. 93 1 .35 

471 Okidata 84. 94 2.75 

467 Printronix 1 50/300/600 5.45 

955A Seiko Universal Black/Red 1.15 

470 Star Micronics Gemini 10/10X 1.35 

455 Texas Instruments 800/81 0/81 5 2.75 

456 Texas Instruments Omni 820 3.85 

401 Wang 2221/5521 3.45 


0056P- 

0106P- 

0156P- 

0256P- 


0276P- 

0356P- 

0456P- 

0106P- 

0556P- 

0656P- 

0756P- 


0876P- 

0956P- 

0976P 


WIDE COMPUTER RIBBONS 

BST 14"x10yds 8.75 

Burroughs 9246 15"x20 yds 17.55 

Control Data CDC 15"x25 yds 20.65 

Data Products 2230/2330 

15"x15yds 15.15 

Data Products 2400 14’.^"x15yds 15.15 

Documation 1200 15''x20 yds 17.05 

Honeywell Pru1200 17.6"x22yds 20.85 

■Hitachi 15"x20 yds 17.55 

•IBM 1403/3203/4245 14’’x20 yds 14.95 

•IBM 3211/Documation 17’'x20yds. ..17.85 
■IBM 4248 w/Imposer Strip 

18’/^"x20yds 20.95 

•IBM 6262 14"x20yrds 17.95 

■Univac 0770 15'’x55 yds 39.65 

•Univac 0776 15%"x20 yds 17.65 


‘This is only a partial list of our products. ‘Prices subject to change without notice. '$5.00 shipping and handling charge on all orders under $50.00 

Over $50. 00 actual freight is charged. 


See why corporations such as General Motors, Mobil Oil, AT&T, Eastman Kodak, the U.S. Postal 
Service and thousands more are now using National Computer jRMflCMS" brand products 

SAVE 50% or more with our National Computer brand products. 

CIRCLE 344 ON READER SERVICE CARD 



HIGH QUALITY...LOW PRICE! 


We’ve Built Our Reputation on This 
Premise for Almost a Full Decade. 


OooeZM WHb 

LOW PRICE 


none 216 With 

MEDIUM SPEED 


* 1299 €^ *1969 


Gone 286 With 

HIGH SPEED . 

*24291 


Standard Features of All 

• 640K/IMB RAM « 

Standard. * 

• 1:1 Interleave. 2 Roppy. 

2 Hard Disk Controller • 

(798 Kb/s RLL. 535 « 

Kb/s MFM). 

• 360K. l.2Mor 1.44M « 

(S.S*) Roppy Drive « 

(your choice). 

• 101 Key Enhanced Key- 
board (Click-Tactile * 

Option add $20). 

• I Parallel, 1 Seriad, • 

I Joystick Port. 

• 200 Watt Power Supply. 

• On-Board Ctock/Cal- 
endarw/Batt. backup. 


( lone 286 Compute rv 
FCC Certified. 

' System Reset Switch on 
the Front Panel. 

' Setup in ROM. 

80287 Math Co- 
prot^sor Socket. 

' CPU Speed Switchabic 
' Fully Expandable. 

' Novell Compatible. 

' One Year Parts and 
Labor Warranty. 

PC- Write - QModem - 
ExpressCalc • Auto 
Menu - HomeBase - 
MoneyMasier • Clone 
Utilities - Findex. 



Ot'R GUARANTEE 

TheCloneGuarinteeusimpkand ttraifhtforward You have XI 
dayt after receipt of your Clone to tee if you and it are (oingio be 
compatible. If you are not taiithed with your Clone for any 
reason within that tunc, you may mum it for a full refund, leu 


shipping charges. Jusidont write in the manuals and damage or 
lOM anything that wu in the original container, whKh also mutt 
be murned You can void your warranty by failing to exercise 
normal care when hooking up or operating your Cone. 


[ejon^ 


9noI3 


CLONE COMPUTERS 
2M4 W. Commerce St. 

Box Z23957 

Dallas. Texas 7S222-3957 
Telex: 882761 

CIRCLE 252 ON READER SERVICE CARD 


® JRDFR TOLL free: S 

Mob.- Frt.a-T:Sal. !•-] 

Call troiB anywbm la tfer lower 4S sum aad Hawaii. 

1 SOO-527-0347 




1 - 800 - 458-5446 

IN ILLINOIS 1-312-498-7980 
FAX 1-312-498-3237 

EPSON 

COMPUTER PRINTERS 



FX-1050 


PRICE 

CALL 

MODEL 

LQ-500 , . . 

24 pin 80 col. 

PRICE 

CALL 

CAU 

LQ-850 . . . 

24 pin 80 col. . 

CALL 

CALL 

LQ-950 . . . 

24 pin 110 col. 

CALL 

CALL 

LQ-1050 . 

24 pin 136 col. . . 

CAU 


LQ-2550 . . 

24 pin 136 col. . . 

CAU 


Complete selection of EPSON accessories, tractors, cut sheet feeders, 
scanners, serial boards, ribbons & cables. 


MODEL 
162 PLUS 

292 PLUS 

293 PLUS 

294 PLUS 
ML 320 
ML 390 


OKjDAW 


I60cps 60 col 
240cps 60 col 
240cps 136 col 
400cps 136 col 
aOOeps 60 col 
2701^ 80 col 


PRICE MODEL 

S22S.00 ML 391 270cps 136 COl 

CMl ML 393 4S0cps136col 

CALL LASER LINE 6 LASER PRINTER 

Hewlett Packard 

CALL HP Lasenel n PAGE PRINTER 


CALI 

CAa 


Call For Other Printer Prices 

WE CARRY FAX MACHINES 


ELECTRONIC WHOLESALE HOUSE OF AMERICA 
CORPORATE COMMERCE CENTER 
3100 DUNDEE RD BLDG *706 
NORTHBROOK IL 60062 


AUTHORIZED 
SERVICE CENTER 
FULL TECH SUPPORT 


CIRCLE 520 ON READER SERVICE CARD 


Bringing You The 
Best For Less! 


Dot Matrix Printers 


KX-Plt80 NEW.... 189.00 

KX-P1191 NEW.... 250.00 

KX-P1124 NEW. . . . 350.00 

KX-P1092i 325.00 

KX-P1592 405.00 

KX-P1595 445.00 

KX-P1524 550.00 


Daisy Wheel Printers 

KX-P3131 315.00 


Scanners 

FX-RS505 955.00 

FX-RS506 1207.00 


Laser Printer 

KX-P4450 1475.00 

(Prints 11 pages per minute. Standard RS- 
232C serial and Centronics parallel ports. 
512K RAM memory, upgradeable to 1.5 MB.) 


Video Boards 



ATI-VlOl VGA 271.00 

VGA Wonder 256K 310.00 

VGA Wonder 512K 395.00 

ATI Wonder 800 229.00 

Modems 

ATI2400 ETC 165.00 


PACIFIC 

Font Cartridges 

25 cartridges in 1 298.00 

(103 fonts) 

Plotter in a cartridge 269.00 

(HPGL” emulation for laser 
printer.) 


Memory Boards 


1MB 361.00 

1 MB for HPIID 485.00 

2M II & IID 800.00 

4M II & IID 1550.00 


Facsimilies 


TOSHIBA 


T-30100 
T-3300 . 
T-3700 . 


. 995.00 

1175.00 

1450.00 


Call for price apeciab and free catalog. 
Corporate P.O.'s accepted xrith approvaL 
You pay only actual shipping charges; we ship 
all product! insured at our expense. We accept 
money orders or certified checks. 

FAX: 317-87^129 

GOLDEN 

EAGLE 

m I c r o, 1 n c. 
8515 Zlonavilla Road. Indianapolis. IN 46268 
317-878-MM • outside Indiana 1-e(XI-e35-3629 


CIRCLE 537 ON READER SERVICE CARD 








f~ ( Leprecard Hard Disk Cards } 


(.apfccards tealun components uMzino the 
istest tachnokioy. You can use them asthefirsl 
Of second hart3 di^ m your system- Lew power 
dnves mean less strain on your system You get 
a 1 year warranty, unlenited tectHucat support i 
our iHustraled instattation atKl user's gutde. 
Modets avaitabie tor IBM PC/XT and com- 
patibles. ATs and compatibles, as weH as the 
TANDY tOCXt/A/SC/rx/TUSL 

FREE SOFTWARE inctocftnfl TStceTWo, the 
paetcup utility PC MAGAZINE named Editors 
chotcem t986& ISBT.AIsomchxtedisPC- 
KWtK disk cachemg from Muttisott 


'computer type 

?tM0 

40MS 

32MB 

40MS 

49MB 

40MS 

6SMB\ 

I6MS 

a err PC/XT 

S299 


S4-‘ 

*59. 

.IS BIT PC/AT 

N/A 


8549 

»&/- 

V 


/• 

HIGH PERFORMANCE 

SCSI DRIVES 

21M8 

40MS 

32MB 

40U$ 

49MB 

40MS 

eOMSA 

?4MS 


S3f9 


S6SB ^ 



r~ i Calculator Heyboard 



$89 

• f 7 1 Key enhanced layout * 

• Suitt-m Solar Powered Calculafor - ^ 

• Switchable Ctrl. Capsloek keys 

• Double in/ection molded key caps 

• ffemovaPfe fuiKtion key template 

• ALPS tactile keyswitches as used by Nonhgaie 

• tOOA, PC/XT/AT/386 S Novell network compatible 



displays \ ^ 


N 


— ( DFI Handy Scann^ 

• 4'y scan width. 400 dpi resoluiion * 

• 16 grey scales. 

.8" per second speed 

• Cornes with srtorf ^ 
sfcM contro/ter j 
71" cable 

• Use with Hercutes, 

CGA. EGA. & VEGA displays 

• Scan images for Fax 

• Optional OCR Software available 

• Includes HALO DESKTOP PUBLISHING 
EDITOR software 

f — (Jumbo Tape Backup — \ 

• 40.8 Megabylee per 
DC2000 tape cartridge. 

■'r one t^»e included 

• Connects to floppy (bsK 
conMIer 

• Uses standard QIC-40 format 

• 2M6 per minute 'n ATs. 1MB/ 
min in PC/XT 

• Exlem^ chassis available 

• Novell. 3COM & SCO Xervx 
Compatible 

• DC2000 Cartridges: 
S22ea./5for$l’0 


Eietemal High Density 1 44MB 
Drive for PC/XT Computers 


35 External Floppy Drive. *299 

t^JoppkN 

The easy way to fnanstor PS/2 data 
Oerween systems, tndudes reptaoementX, 
hign speed coritroAer, caOtes and manual^ 
FREE: lakeTWo. the backup utiity PC 
MAGAZINE names as their Editor's Choice. 
Now you have a fast affordable backup 
solution that bnngs you media 
compsMMlity with the tsest IBM PS/2 systems 


720K Internal for PC/XT /AT. * i 09 

• ReauirasDOS32oroplionalS1Sdrtvef 
software. 


1.44MB Internal for PC/XT $199 

• Floppy Controller S cables with 500.000 
bi/seoondOatatrsnslerrMe Supports 2 dnves 

Instant Laptop S PS/2 compatbUty AH kits 
include bracket to mount m 5Va' drive bey. 
black 8 grey face plates, and mounting raMs 
144MB XT tuts ttKktde replacement floppy 
corttrpMer that doubles the data transfer rate. 


(AT Disks) 

•<^S63Qdt6 Drive with IBM AT rails & 
cables 

• SpeedStor or OnTrack large drive 
software 

• Formatted. Partitioned & Tested 


Sm UoM 

SpaM 

Famst 

Cwsaiy 

Aks 

HH ST251 

40rns 

MFM 

48MB 

$359 

HH ST251-1 

30ms 

MFM 

42MB 

$449 

HH ST277R 

40ms 

RLL 

6SMB 

$499 

FH ST4096 
V 

2dms 

MFM 

80MB 

S599 

j 


Seagate SCSI Kits ) - 

The Small Computer Systeme IhMrfue tSCSt) pro- 
vides xKreeaed pertormanoe. rehabilfty. and Hex- 
•bAty over ST4 12 dnves PetformatKe is improved 
through impnyi/ed transfer rates. 0u#r-in 1. 1 mter- 
laeve capsMity. and aufomahe error detection and 


Shamrock SCSI kits are compataMe with aO 8068. 
286. 386. PS/2 Model 24. 30. vkT 30/286 systems 
Each hit includes high speed SCSI Hard Drive wah 
face plate, host adapter, installation guide with menu 
driven software, and mounting hardware Bundled 
sohware includes the TakeTWo backup utility, and 
Leprecache disk cache software. Speaty computer 
when ordering. 


{286 and 386 Computers ) - 

Our data caistvnp sysMms come a lar K* rd with high perfbrmence 5CSt tfak 
miertaces This gwes you the data transAsr capabAtma repuirad by this high 
performance generation of syatsma AMour 
computers have 8 slot mother- 
boards, room lor 1 ful and 3 ha/f-haigtM 
drrvee, senat/pnnfer porta, AWARD BIOS. 
dock/Calandar.choioaol 1 2MBer 
t 44 MB Hoppy dnve. and LepreKeys 
Enhsr>oad Keyboard with tactMe switches 
and buiit-in solar calculalor 

Our 286 systems feature 12 8 76 MHz processors and 5t^ PAM scan- 
dsrd. upgradaMe to 4 MB on system boeni 

Out 386 syslems offer 16, 20 8 25 MHz proce sso rs and I MB RAM 
Standard, upgradable to 8 MB A 64K static column RAM cache operaling 
at 35 nanoseconds insure maximum processor pertormanoe 

And don't forget that when you buy from Shamrock you get 
a 7 year warranty and 




COMPARE OUR DOWN JO 
EARTH PRICES AMO 
EXC&TXMiAL PEfU^ Mm AMCE 


iia I* S 
9wrvar*2S»ie >S9 tS '• 


M4 43 5 
Rwnocxm-ZI SOS SS <2.^ 


scsiPftivgs PRtcE vtoe o oenoHS 
SeaQaiteST225N 
20meg6Sms 
Seagate ST25tN 
40meg40ms 
Seagate ST277N 
65 meg 40 ms 
Seagate SJ296N 
meg 40 ms 


16 Bit High Speed 
uoa Csroa 

Multisynch 2A S699 



• Preieaieda termansd 

• Western DigitM short slot con t roller 

• 30 page installation guide 8 reference 
manual 

• CMAes. mountsig screws, lul 8 
haH-heighi Isce pUfes 

• FREE' TakeTWo high speed backup 
sohware. PC MAGAZINE ■'Editors Choice' 

• FREE' LepreCactie software by Maltiaok 

• I year Wwranty, 30 Day Money Back Guarantee 

• Optional ISO Wan. UUFCCapproveti power 

supply lor IBM PC's S'- ' 




733AA Lakefield Rd. Dept. p. 
Westlske Village. CA91361 
^ order or gel Out tree catalog, cat 

' "V TOLL FREE 

. 800'722’AT-XT 

IVIIVI^ California 

(605) 373’7847 
FAX 

(805) 379-9345 

• No extra tor Visa/Master/Diacover (AMEX add 3^1 

• Pncee include UPS surMce shipping 

• Psderai Express shippng^tSt 50 per pound 

• 30 Day money back guarantee 

• Corporale 8 Institutional PO ‘8 accepted 
» Cea for our FREE CATM.OG. 



CIRCLE 184 ON READER SERVICE CARD 


YUUr 5=^ S 


MITSUBISHI 

MP 286L-210 1999 

MP 286L-220 2349 

NEC LAPTOPS 

MultiSpeed EL II 1499 

MultlSpeed HD 2299 

DICONIX 150 Parallel 299 

Includes 3' or 6' cable 
With Purchase of Any Laptop . . 269 



fOF Laptops 

COME IN FOR 

TOSHIBA 

T1000: Toshiba’s lightest & smaiiest 
T1200HB: 20MB with backlit screen, battery 
T1600: 12MH2, 20MB w/backlit EGA screen, battery 
T3100E: 12MHz, 20MB w/IBM compatible half slot 
T3200: 40MB, 2 IBM Compatible slots 
T5100: 16 MHz, 40MB w/EQA gas plasma screen 


MITSUBISHI 

MP286L-210 2 floppy 
MP286L>220 1 floppy. 20MB 
Carry Case 
Floppy S ZS* Ext 360k 
Memory Card 2MB . 

Modem 2400 Int 
Numeric Keypad 

NEC LAPTOPS 

NEC MultiSpeed EL II 
MultiSpeed HD w/20 MB 
Battery Pack-Specify EL or HO 
Car OC Cable-Specify EL or HO 
Carry Case 


1999 
2349 
. 99 
299 
999 
349 
129 


1499 

2299 

99 

30 

99 


Floppy 5.25' Ext 360K for HD 299 

Modem NEC 1200 Int 249 

Modem NEC 2400 Int 349 

LAPTOP ACCESSORIES 

* Specify Laptop Model * 

AC Adapter; T1000/1100-I- 69 

AC Adapter: T1200/1600 99 

Auto Adapter; TIOOO/IIOO-i- 59 

Battery Charger; T1200/1600 239 

Battery Pack; T1200/1600 79 

Carry Cases by Toshiba 
Fabric: T1000/1100 M 200 59 

Fabric: Other Models 99 

Leather; T3100/3200/S100/5200 249 


DESIGNER Carry Case w/pockets for SW, 


manuals, portable printer etc. 

Specify model 149 

Expansion Chasis 929 

WonUnder; Single expansion skM . 269 

WonUnder II; Two slots . 369 

Floppy 5.25* ExtemaJ: 

360k/1.2MB 299/349 

MEMORY EXPANSION 

T1000; 76eK Card 249 

T1200; 1MB . 649 

T1600: 2MB 1099 

T3120; IMB .649 

T3100E: ZMB 1099 

T3200; 3MB 1299 

T5100; 2MB 1099 


MODEMS: for Mitsubishi, nec & 

TOSHIBA LAPTOPS (Except T1000/3200) 


Toshiba 1200 Int 269 

Toshiba 2400 Int 299 

Megahertz 1200 Int 149 

Megahertz 2400 Int 199 

Prometheus 2400 Int . 199 

Adaptamodem 2400 Int 229 

World Port 1200 Ext 159 

World Port 2400 Ext 259 

Toshiba cable for Ext Modems 20 

Numeric Keypad; T1200/T1600 99 

Laplink Plus 99 


PRINTERS 


ALPS Allegro 379 

ALQ 224E 629 

ALO 324E - Wide Carriage 699 

* DICONtX InkJet 1S0 parallel 

with 3' or 6' cable 299 

with any Laptop 269 

NEC P2200 Parallel 329 

5200/5300 . 499/659 

Color Kit 5200/5300 109 

PANASONIC 1592 369 

1595 399 

TOSHIBA 31 1 NEW 

321 SL S TOO LOW 

341 SL TO PRINT 

KENSINGTON Printer Stand . 20 

* With Printer . 10 * 


MONITORS 

LOGITECH AutoSync with EGA Card. 
LogiMouse & Paint Show 569 

MITSUBISHI D Scan 1371 429 

Diamond Scan 1361 479 

Diamond Scan Tilt & Swivel • add . 20 

NEC 1403-Super VGA 2A 499 

1404 MuttiSync 30 699 

Multisync PLUS 699 

SONY 1311CR-13" Trinitron Color 
Remote TV & RGB Monitor 549 

Sony 1311 to IBM Cable 20 

SONY Multiscan 1303 549 

SONY MtHtiscan 1302 649 

Sony 1303/2 to IBM Cable 20 

Sony 1303/2 to MAC H Cable 30 

ZENITH ZCM-1490 Flat Screen . 599 

Zenith TiH & Swivel 30 

UNIVERSAL Till & Swivel 20 


DRIVES a BACKUP 

PLUS HARD CARO: 20 MB 

499 

40 MB 

629 

TOSHIBA 3.5' Internal with 


Universal mounting kit 
720K/1.44MB 

99/109 

SEAGATE: For PC/XT HALF HT 

PRO PACK 20 MB (ST 225) , 

285 

PRO PACK 30 MB (ST 238} 

.299 

Fully Pretested, PRO PACK 

includes 

controller, cables, detailed & illustrated 

manual. 

PC/XT Mtng Kit & Filler Plate 

10 


KEYBOARD /MOUSE 

KEYTRONIC 101 Pius Professional 


for PC/XT/AT 109 

OEM Version; Identical to 101 with 

90 day warranty from us 79 

Keytronic Mouse 

Bus or Serial 99 

LOGITECH PS/2 Mouse 75 

0-7 Serial or Bus B5 

HiRez Bus 89 

Serial w/ Clear Case 99 

Logitech Publisher 49 

LogiPaint/LogiCadd 29/49 

MICROSOFT Mouse: Bus or Ser . 109 
With Windows 149 

MOUSE SYSTEMS w/PC Paint Plus 
Serial or Bus 99 

QUADRAM Optical Mouse 79 


SOFTWARE BONANZA 

All software is factory sealed 6 

comes 

compiere with manuals. 


BATTERY WATCH Ver 1.0 • 3.5 

39 

BITCOMM 3 Ver 3.5 - 5.25' . 

. 29 

BORLAND Sidekick; 


Specify 5.25 or 3.5 

35 

CARBON COPY Plus Ver 5.0-6.25' . 69 

GEM GRAPH 5.25* 

49 

LAPLINK PLUS 

99 

LOCI Paint/LOQI Cadd ... 

29/49 

LOGITECH Publisher 

. . 49 

LOTUS Metro 3.5' Ver 1.0 . . 

29 

PC PAINT Plus • 5.25' 

29 

EASY by MicroPro Ver 1. 5-3.5' 

49 


MATH /RAM CHIPS 


64K RAM 120 ns Set of 9 30 

256K RAM CALL 

6087-2 PC/XT 6 Mhz 139 

80287-6 AT 6 Mhz 215 

60287-10 AT 10 Mhz 239 

80367-16 for 386 machines 379 

80367-20 for 386 machines 469 

60367-25 for 366 machines . .599 


MODEMS 

Also See Under Lap Tope 
HAYES 1200B Internal • with 

SmartCom 11 275 

TOUCHBASE SYSTEMS World Port 
Pocket 1200 Ext w/AC Adapter . 175 
2400 External with AC Adapter & 

Carbon Copy Plus 275 

ZOOM 2400 IntemaJ w/ew 129 

2400 External w/sw 149 


FAX MACHINES/BOARDS 


SHARP FO-220 649 

SHARP UX-180 869 

SHARP UX-350 1199 

MURATA M1200/M1600 ... 629/729 

QUADRAM JT Fax Board 4800 . 279 

JT Fax Board 9600 549 

JT Fax Portable 4600 349 

THE COMPLETE PC 

Fax Board 4600 249 

Fax Board 9600 469 


DISPLAY CARDS 

ATI VGA Wonder (256k) 319 

GENOA SuperEGA HIRes + 

Version 4880-9 199 

ORCHID Pro Designer VGA 329 

Pro Designer VGA Plus 429 

PARADISE VGA Plus 2^ 

Paradise VGA Plus 16 299 

Paradise VGA Professional 499 

VIDEO-7 Vega VGA 269 

FastWrite VGA 339 

Vega V-RAM VGA (256k) 499 

ZBIITH Z-449 249 

9 to 15 Pin Conrtector-Reguired for 
some Monitor/Card combinations . . 20 


SUPER SPECIALS 

* PREPAID BY CHECK ONLY * 

* POSTMARKED BY MAY 30, 1989 * 

WTSUBISHi 0 Scan 1371 w/Tilt&Swivel . . 435 


SHARP Fa220 799 

GENOA SuperEGA HiRest- (4880-9) 180 


POLICY: Min. order $100 lor COO/ Credit Cards. Prepaid orders Min. $50. Prices 6 availabiirty subject 
! to Change. Shipping charges vary (Min. $10). Prices reltect discount tor advance payment. Add 2% (Min. $5) 
for COO & Discover, 3% for MC/Vtsa and 5% lor /Vnex & Optima. COD requires cash or cashier check. AM 
I sales final. Refused shipments subject to a 20% charge (Min. $50). Not responsible tor compatibtfrty. 

' ePICKUP HOURS: Mor^-Ffl: 3 to 5 pw>. PLEASE CALL FW8T FOR WORKORDER 


FOREIGN ORDERS: For foreign orders add special handMg charge of $30 per anler. Air shipments 
add 10% (Min. $50). For Printers $ Monitors 30% (Min. $150). Some items may be more. Credit card orders, 
add 5% to amount owed. FAX; 714691-23M 


■Yll 



1260S HOOVER STREET, GARDEN GROVE, CA 92641 


★ FREE DELIVERY ir 

* PnePAIO ORDERS IN CONTINENTAL USA ONLY * 

Simply mail the check for the exact amount (CA add 6%) as shown here with 
your order. We will ship your order UPS Qround, FREE of any other charges. 
It is that simple. Mortey order/Bank check orders shipped immediately. 
Pereonal/Co. checks delay shipment 2/3 weeks. (Credit Card orders are not 
considered prepaid). 


714 - 897-2100 

PLEASE REFER TO AD # PC 915 




TMICRO 


ORDER LINE: 

1 - 800-441 


-FAST 


RGB Color Monitor 

by Samsung 

^199 

These 1 4" monitors were 
purchased from a large 
PC manufacturer who 
was overstocked. They 
are brand new with one year warrantees and are 
made by Samsung. They are fully CGA compat- 
ible and work with PC compatibles. A CGA (640 
X 200 resolution) card is just M9 and comes with 
a printer port. This is the perfect video combo for 
\our new XT or AT clone. 



SPECIALS 


WordPerfect 5.0 



=^215 


The most popular word 
processor is now even bel- 
ter than ever! Version 5.0 
adds multiple font support, 
graphics integration, page 
preview and much more. WordPerfect 
5.0 .still retains its feel and ease of use that made 
it #I . Combine this with the best support in the 
industry and you can’t lose. 


PRINTERS 

ALPS LIST 

Allooro 24 499 

FAST 

315 

^ HARDWARE 

Cltlz^ 


Call 

BOARDS 


The Complete PC 

UST 

Diconix 



AST 

LIST 

FAST 

Answering Machine 

349 

150P 

499 

299 

Hot Shot 286 

645 

339 

Fax 4800 

399 

Epson 


Call 

Six Pak Plus 64K 

210 

119 

Hand Scanner 400 

249 

Fuiitsu 



Everex 



USRobotics 


DL3400 

995 

549 

12006 Int Modem 

149 

69 

1200 Baud internal 

149 

NEC 



1 2400B Int Modem 

249 

129 

1200 Baud External 

179 

P2200 

569 

339 

EVGA 

499 

249 

2400 Baud Internal 

249 

P5200 

799 

509 

Genoa 



2400 Baud External 

279 

P5300 

1049 

669 

1 Suoer EGA Hi-Res+ 399 

179 

Video? 


LC890 

4799 

Call 

Super VGA #5100 

445 

239 

Fast Write VGA 

549 

Okidata 



Super VGA #5300 

499 

299 

Vega Deluxe 

379 

182 Plus 

319 

219 

Super VGA #5400 

699 

419 

Vega VGA 

499 

320 

499 

329 

Hercules 



V-RAM VGA 

799 

390 

699 

469 

Graphic Card + 

299 

169 



393 

1499 

949 

Intel 



LAPTOPS 

Panasonic 



0087-2 

250 

139 

Megahertz Modems 


KXP1180 

300 

Call 

80287-10 

480 

249 ; 

2400B Toshiba 

299 

KXP1191 

400 

Call 

80387-20 

730 

449 ' 

24006 NEC. Epson 


KXP1124 

529 

309 

Above Board Plus 

795 

395 

Mitsubishi or zenith 

399 

KXP1595 

749 

419 

Orchid 



Mitsubishi 


KXP1524 

949 

519 

ProOesigner 

499 

297 

MP-286L Dual 

3195 

KXP4450 

2595 

1479 

ProOesigner Plus 

599 

397 

MP-286L 20mb 

4595 

Star 



Tiny Turbo 286 

445 

269 

NEC 


NX1000 

289 

169 ' 

Paradise 



Multispeed EL 11 

2295 

NX2400 

499 

299 

Autoswitch 480 

349 

179 

Muttispeed HD 

3695 

Toshiba 



VGA Plus 

399 

255 

Toshiba 


P321SL 

749 

459 

VGA Plus 16 

499 

295 

T1000 

1249 

P341SL 

999 

599 

VGA Professional 

799 

479 

T1000 768k Card 

399 

P351SX 

1499 

929 

Practical Peripherals 


T1200F 

2099 




1200B Int Modem 

99 

60 

T1200FB Backlit 

2399 

FAX MACHINES 


2400B Int Modem 

199 

149 

T1200HB Backlit 

3599 

Murata M*I200 

899 

699 

Prometheus 



T1600 

4999 

Murata M1600 

1599 

849 

Promodem 2400B 

199 

129 

T5100 

7499 

Toshiba 30100 

1396 

949 

Promodem 2400G 

249 

149 

Zenith 



FOXBASE+ 

*185 


FoxBase+ 2.10 is simply 
the fastest dBASE com-' 
patible database software 
available. FoxBase+ alsoj 
adds many enhancements 
to the dBASE language. 

And it's user-friendly too, its FoxCentral uses 
pull-down and pop-up menus and you can per- 
form every important database operation without 
programming! There are even LAN, runtime, and 



programming! 
386 FoxBase 


versions available. 


FAST 

209 

225 

139 

69 

89 

119 

149 

335 

Call 

259 

469 


Magnavox 


MONITORS 
UST 


7BM749 VGA 
9CM062 VGA 
Mitsubishi 

1409 RGB 

1410 EGA 

Diamond Scan 1361 799 

NEC 

Multisync 2a 
MuKisync Plus 
Princeton 
Max 15 
Utitrasync 
Utitra 16 
Seiko CM1430 
Sony 

1302 Multiscan 

1303 Multiscan 
ZenHh 1490 


229 

649 


399 

599 


799 

1399 

389 

849 

1375 

995 

995 

825 

999 


FAST 

149 

419 

259 

339 

479 

Call 


Call 

479 

859 

599 

659 

449 

599 


149 

199 

DISK DRIVES 

Miniscribe 

40MB AT #3650 499 

319 

1879 

2449 

Mitsubishi 
40MBATMn535 22ms 

825 

399 

1449 

Seagate 

20MB XT Kit #225 

599 

267 

2249 

30MB XT Krt #238 

699 

287 


40MB AT #251 

899 

349 

759 

40MB AT #251*1 

999 

449 

269 

60MB AT #4096 

1199 

549 

1369 

1499 

Toshiba 

360K Floppy 

720K 3.5^ Floppy 
1.2MB 5.25" Floppy 

119 

69 

2399 

149 

79 

Call 

149 

79 

4495 

1.44MB 3.5’ Floppy 

169 

99 

Call 

Call On Non-Llsted Items 


DateOese 

UST 

FAST 

^ SOFTWARE 

1 


Clipper 

DataBase 

699 

600 

399 

389 







1 Graphics 


Programming 


dBase IV 

795 

439 


UST 

FAST 


UST 

FAST 

dBXL Diamond 

199 

105 

Deluxe Paint II 

105 

67 

1 Macro Assembler 

150 

89 

Foxbase Plus 

395 

185 

First Graphics 

129 

Call 

1 Norton Guides (Specityl 100 

58 

Foxbase Plus Lan 

595 

295 

Freelance Plus 

495 

Call 

Turbo Basic 

99 

60 

Paradox 3.0 

725 

459 

GEM Artline 

495 

269 

Turbo C 2.0 

149 

90 

RapkJFile 

295 

179 

GEM Draw Plus 

299 

165 

Turbo Pascal 5.0 

149 

90 

Rbase for DOS 

700 

Call 

Generic Cadd Level 3 

250 

149 

Quick Basic 

99 

60 

Reflex 

150 

90 

Graph Plus 

495 

299 

QuickC 

99 

60 

0& A 

349 

199 

Harvard Graphics 

495 

Call 

Spreadsheets 


Q & A Lan Pack 

299 

165 

Perspective Jr. 

149 

85 

Ailways 

150 

82 

Quicksilver 

599 

329 

Integrated 


Excel 

495 

Call 

Desktop Publishing 


First Choice 

159 

89 

Lotus 

495 

Call 

Byline 

295 

175 

Works 

149 

89 

Lucid 3-0 

99 

59 

GEM Desktop Pub. 

299 

169 

Windows 286 

99 

59 

Quattro 

248 

149 

Pagemaker 

PFS:First Publisher 

795 

Call 

Windows 386 

195 

117 

1 Utllilies 


129 

69 

Mice 



CoreFast 

149 

71 

Publisher's Paintbrush 265 

149 

Keytronics s«nai or Bui 

119 

75 

Oesklink 

170 

95 

Ventura 

895 

489 

Logitech Somi or Bus 

119 

65 

Desqview 

130 

73 

Financial 


Logitech New HiRes 

139 

85 

Fastback Plus 

169 

99 

Bedford Integr. Acet. 

249 

139 

Microsoft Ssnil or Bus 

150 

95 

FastTrax 

60 

37 

Computer Assoc. BPI 


Call 

Microsoft W/ Windows 

200 

129 

Formtool 

95 

54 

DAC 3.0 

99 

59 

OmniMouse Serial 

89 

39 

Lwlink Plus 

MS-Dos 4.01 

140 

75 

DAC Payroll 3.0 

99 

59 , 

PC Mouse II SortHorBus 

149 

62 

149 

85 

Dollars & Sense 

179 

99 

Power Protection 


Norton Advanced 

149 

74 

Managing Your Monet 

H99 

117 

Curtis Ruby Plus 

115 

59 

PC Tools Deluxe 5.1 

80 

37 

Peachtree Complete i 

1 199 

149 

Datasheild 85 

90 

50 

SideKick Plus 

199 

119 

TurboTax 1040 

75 

42 < 

1 Datasheild 100 

99 

57 

XTree Pro 

129 

61 


Word Processors 



LIST 

FAST 

Ami 

149 

89 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Muttimate Adv. II 

565 

267 

Professional Write 

199 

109 

Rightwriter 

95 

47 

Sprint 

195 

119 

0& A Write 

199 

109 

Webster's Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

215 

Word Perfect Library 

129 

60 

WordStar Prof. 5.0 

495 

189 


Call On Non-Llsted Items 


TERMS: Moxi Orders Ship Within 48 hours. No 
Chwfte Tor Visa or MasicrCara. Shippine A handlinK 
chwfv: (Mif). $4>. Product warranties, ofrcn £ 

claims are handled by the manuracturer only. All 
returns arc subject to 1 57 restocking Tee. call for RA 
number. No returns on used items. Sotry. no COD's. 
Personal/company checks delay shipping. Compati- 
hiliiy not guaranteed. APO'saiidSiS perbos. Pnees/ 
availablity subject to change. AZ ordm add 6.77 tas 
Foryour protection, we check for stolen credit card-s. 
Mining Addrcaa: 

.1721 b. Oruve Si.. Phoenix. AZ 85040 
To plire orders only call; 800-441-3278 
To check un an order call: 602-437-8975 


CIRCLE 352 ON READER SERVICE CARD 


i.iV'iji 






1800 - 558-0001 




If you don’t sec it, CALL 


THE LATEST ON PRODUCTIVITY SOFTWARE 




1800 - 558-00031 


£at€s.tC-Kan.ii<s.A Mon-Fri 9AM ■ 9PM CDT Sal 11 AM - 5PM 


I Or ♦ VJ.O 

4 k I _ 

• k>l 

• BMi 

Ato<«IMA 

ACCPAC* 


57*9 
. Wl-VS 

....41.19 


EZBKtaf . 


Mm) 299.99 
r.CaayliwTT.99 
A4» M i B*«* n«* 9r. 99.99 

A4*Mc* Wvittancti 1.0 K99.95 

Kttmtat NmMofi 4«9.99 

AHmt* 99.99 

AMI (AwaSHiMtA 94.99 

Alwly* A 122.93 

A*aim4.l 17999 

AHo 9k«ldl Bl* 1.04 09.99 

AmmimmA 31.99 

B«*li3.l9 «2.99 

kMfyWMcAA M99 

MM A<ce«iMf« A - 149.99 
B*7«a0 WgfO Wttar A _ I IA99 

•n Ota AccoMlRC 199.99 

CatMOHCmw + A -^31.99 

CMOMtCAff 499A IIA93 

CCSM|Mr 4i.99 

ChM* WrtM Ptaf - 30.99 

CMcaWsfOiA..... 01.99 

OOM** CaAmt 104.93 

CetoHi VOA IWM 107.99 

Cu wQlhlfcC 2M.99 

C u W AW iiiO Dm 3M } Ul.229.99 
CgMMNM Dm 390IOU3 J79.99 
CoMMMM XM CU 0 J . 229.99 

Caf7nfC9J>A 21.99 

ConTM 2.0 A 94.99 

DBh»**A 479.99 

DACBMiMVack ia .-IIA99 

DAC Bm} Accf 3.0 A 99.93 

DACBmjtBmA 31.99 

DAC Bm3 CnftiA Mm 99.99 
DAC Buy Um Aec«(. A 44.99 
DAC Buy fkyroN 3J> A .. 99.99 
DAC Buy W«(4 m A -..41.99 
DAC Mow B«M7»4l« -.99.99 

DMiBoM 2IA99 

DMiBuo 424.99 

DUillii 409.93 

DBPM 02.93 

DBXLUA 117.99 

DmfflCAD-3DA 104.99 

Dm«rMV|] 424.99 

DaUUMLO 99.99 

DuQ. An M«cW UO. .. 1 19.99 

DuQvIo* UA ..77.99 

DmQ»M>3MA 109.99 

DuQirW* PM Dul^ .. 92.99 

Dlnc«AcMU4.IA 94.99 

Dl* TUMeWn A4«. -. 1 14.99 

DIMM kWmt«r 3 33.99 

Onm AcciM*n - ^-99 

DnMi VDMoMw 144.99 

DrWIt CM BafOR 72.99 

OnBi CAD Um 199.99 


-.99 99 
.279.93 

Baiy He* VS« - 124.99 

U^U m i -27499 

BOAPWM V3QD9 72.99 

BmM«QA ..3M.99 

BiMftf*Mci «/DM flM 249.99 

BlRdef* 32.99 

EimU *1.99 

rtm Back * 2.01 A 109-99 

PMTm ..31.99 

P»a*»30. 2*4,99 

nra PaMtatar IB A - 74.99 

novChartfioD -139.93 

Portia EueW M.99 

Farm FHWr — *4.93 

PermPMM 44.93 

PotruTml XOI «>AiM A ..94.99 
37.99 
a.99 

PM Baaa * Da«3. 1 A _ 199.95 

PnuPioaXO M.99 

OB 9m A -...- 174.99 

Oam 3 Da«TorPM.V3.Ctt 174.93 

OamSScaMl.l. ......91.99 

OamAfOtaA 2U.99 

OEkl Pn*. 3 Turn A — 279.99 

0*MrttC*4UMl 2 *9.99 

Om cm L*13«/« pt A *k 144.99 

OoMlBr -....204.95 - 

OaorUaa —.319.99 

OMbrA 41.99 

Oli^ M7,9S 

HTaAHMfiiW -..94.99 

I I bw V34a4 BMooar —31.99 

HM SiM Or^Mu 154.99 

HQ 92-99 

Hyparnwr . 32.99 

boARiaMBaek.if 89.93 

IrurOropMcaA ....114.99 

trOA 24999 

KE4H 139.99 

Kay UkrorlaA 194.99 

KaykWMtA -89.99 

UOaliUWMMA 37.99 

UVUM tU 79.99 

79 99 

Laaw CmboI 3.3 M.99 

LaarlUaAy 44.99 


MB-CCanpHirVll ...29199 

MA. CM3BA ...- 29499 

M.S.CaM V3.0 98999 

MB. Du 93 109 95 

M.1DOS40I 9099 

M.S.B«eal3.1A 319.99 

M.S. LmRi Do«2.0A 34.99 

M.S. MuNAoml.l —99 99 

M.S. MoWflaw 4 0 A 129 95 

M.S. MkW CompHar 4.0 189 95 
M.9. PC Warfci(.a9 A -..99.99 

M-S. 9lo|»el 4.0 299 99 

MB. QWck BbM V.4B A 47.99 

M.9.Q«kkCX0A 47.93 

M.S. 7nn4owi2MV3.l .47.99 
M S. WMowf 3MV2.I 124.99 


SprlnfkurO Pa98A 

SprtuA 

9QZ» 

SaappapleaA . 


LookaMUiAA 41.99 

Leru I JJ A W4.99 

LBMiApMda 1.0 ...269.99 

LaruEtprauA 109.99 

Lent maWna tU 3.0 A 319.93 
LontOrnMcvtNtfnA 319.99 

Loan Maoa I t 42.99 

Letat SoiM BaOfMi Kll 384.99 

Lent VWaa Pack 309.99 

LacMlDlO 99.99 

MB.Ba*cCocnp ABA 21999 


M.S. arofd V9 A 

22X99 

M.S.PafpaiiCn*lr 4.10 

289.99 

MacaOaMA 

.-89.99 

Mata UPlWea 

>9 99 

MipIclanaA 

.11499 

MWtaia 

. 149.99 

Matope Yoot Menay 9.0AI219S 

MaPtaO V2.0 

.21993 

Manmnamt 

>9.99 

Manwry Maw A 

13.99 

MenaBtocki 

18.99 

Man Werkf 

. 18999 

Mferapratk D*a*A 

24493 

MIcfoOrapNca Oraph *A 109.99 

MbrerQI 

..32,99 

MeoaybtaaV.lA 

..97.93 

NralafaA - 

...34.99 

Nana Tap KM 

..99 99 

NamtlwOlB 

.12 93 

NamMuPfD 

...43 93 



NanauwnRaA.- 

49.99 

Nailan Cetrimnda A. .. 

.94 93 

NatfMiBdNa 

.43.93 

Notion OaWu A 

..97.99 

Nonon OeWu Ibr OSA A 84 99 

Netaen IMI 4 9A 

..94.99 

Nenan UlHIPu Ad*. A . 

..72.99 



OfWcaOrapWirXO — 

79 99 

OMuWaik* 

104 99 

Om Wtm *2.0A-.- 

13299 

Opart AcauIIl.l A — 

.197 99 

Optain - 

.49 99 



P£. Ubraian 

69.99 

PC. MidbraPi * 

-81.99 

pr.PalMbraPi*»/MtW 94.93 

Man 

X39 99 

Paadai 3BA — 

49999 

PCAIbam 

474 99 

PC Aiiyainra til - 

*2.99 

PCCale 

. 44.99 

PC Dial 

36.99 


SUPER SPECIALS ON RECREATIO N SOF TWARE 


A. 3B" Disk Available 

PCfHaM 57 99 

PCOMaA 40.99 

PC QaMM 49.99 

PCSatraMy 90.93 

PC Talk 42.99 SaaprapWaA 379.99 

PC Teeli DakiM 9.0 A ..CALL 

PCT>pa CALL 

PaactiaaaCiaf<.2 V4 2IAI94.99 
r aactm a n «/PDCn 229.99 

Mr Fann 194.99 

MrWcl Actaaa 4999 

nUKt CoRMlmM 104.99 

Pwt. Wer4 Per«ael4.IA 109.99 

Mnoml UaaTer A 38.99 

PPS l« CMca 30 A . -. 91-09 

PPS l« Pab 200 - 74-99 

PFSFIr«arapM<tA —.M.99 

PPS Praf PIW 2 0 A 174.99 

PPS Pwr Wrt* XO A — 11 9.93 

Plan Partael A 194.99 

PalraAStool PC-PaU Bak 92.99 

PepOnpA -37.99 

PM -i»^Pbatll 94.99 

PraaaM )l 49.99 

PrMQ4 A 91 99 

hocamPlatA -.— 47.99 

PaWtnllUfM .39 99 

PaMinhA .11999 

PaMIPwr' Typanwy 1.1244.99 
PaWinartPaliabran 149.99 
PaMIPiantVHfaPafc . 194.99 

OA A VIA ..— 214 99 

QA A Wfba V1.ei A -.11X99 
QOaall . 3999 

Qanan n44 2 38.99 

Qwran M/tO 36-99 

QuaraA - - 19993 

QalU SrMAata * 44.99 

QWckan VI I A 29.99 

KaptieRictiaf ... ..31993 

RaSama 30.99 

RaPmr 40 99 

RafHaner RIa 48 99 

RaflacHoni A 94.99 

RalWa I.14A - 9199 

ltamMr2 VI 01 9999 

Banma-Xli 23 99 

KitMwftlar V 3.0 — . 9 1 99 

Rolo4ai U«a 31.99 

Sana«Wor4IV 2.0A . 29999 

Say Whai7 3 6 3299 

Sm PwtMrP/X 3B . 219.99 WorhIhulUini 
SUaUek 2 0 . 99 99*0 .129.99 WorUn^Hoatr. 

SUamytl.lA 39.99 XTruPbaA. 

Sa>cra4o LM« 99 99 Xatat naawto 4 

Sum Many ..49 99 XY Wriw 3* . 

Snm Syaam* Spall vEo 49999 

SraoTantl 22499 

Snontcm til A 139.99 

SfimarmlAO 244.99 

SaOwara BMpaA M.99 

SoAannCaNnl2.02 49 99 


Sapor PVajact* 30 A 

Sapartalc 3 - 

SMkIi-P . . ... 

Sylvia Pbn b»«* Mpr A 
TAi. - 

.239.99 

29999 

.4999 

... *.99 

...4999 

TPaimpic 

..*7.9) 

. 199.99 



TltinMni 3.0 Ra A — 

.1(199 

TIimMna Orapldct - 

. 127.93 

-nirmipitnvvsA — 

. 11199 

Tapi XI DOS - 

.109.99 

Tam 4a */Ubraiy 

-7999 

Tabe Bade 1.1 A 

-47.89 

TarboClOA 

...98.99 

TbtboCPia 

. MX99 

TarbeCM - 

...99.99 

TamDabuppa 

...M.99 

TarbeOarmWartalO 

...47 99 

Tarbe OrapWct 4 8 A _ 

-47.99 

Tarba Pucal 5.0 A 

-99.99 

Tabo PuE8l Wo A — . 

. 14X99 

Tartc WotapM XO A — . 

-99.99 

Tarbe Saardi A 

. 10199 

Tvala# 

..*.99 

TaHpand Shoot A... 

-91.99 


VM-IM 

Velk i »RWf An plain — 

VP EapaR * XO A 

VP Mb A 

VP PUnmr * XO A 

v* A - 

WUMakar 

War4 Bandi 

Wet4 Par War4 Pta 

War4 larPbat 9 0 A 
War4 nriaef EucaPaa 
War4 Parian Ub.tOA. 

War4 Parfan CNIleB 

War4« anp Flparaa 


919.99 
.9(99 
19999 
NX99 
12999 
-88.99 
IK99 
18999 
.34.99 
M9.99 
.98.99 
22999 
12X99 
.47,99 

239.99 
-41.99 
.31.99 

99.99 

99 99 

89.99 
29999 
2M99 


ST-12S-1 

20M*^8m* 

270 

ST-1 38 

30M*g-43m* 

270 

ST-13e-1 

30 M*^26 ms 

320 

ST.138R 

30M8g*40ms 

240 

8T-13eR-1 

30 M8g-28 ms 

205 

ST1S1 

42 M8g-24 m* 

305 

ST.isrn 

40M4g-40m8 

360 

ST-22S 

20 Mog-65 ms 

200 

ST-238R 

30M«g-«5m8 

225 

ST-2S0R 

42 M*g-70 rm 

245 

ST.2S1 

40 M4g-40 tm 

330 

ST.251-1 

40 M*^2B ms 

300 

ST-277R-1 

80M4g-40m8 

360 

STM053 

41 Ms^S ms 

450 

ST-40M 

a 0 Mog- 20 mB 

560 

ST4144R 

120M*g^8m8 

660 

■ MFM ControNr KN (PC/XT) * 

40.05 

1 RLL CemrelM KT 

54.05 

■ * Board prtcai 

are paid MPi pacha* vf any Seapaa hard drive I 

1 

• HARD CARDS 

1 

1 S 880 Bt 8 20 Mag Hvd Cvd 

205 1 

1 S88^t8 30 Mag Hard Card 

320 1 

1 Saa^M 50 Mag Hard Card 

420 1 

PC DRIVES 

1 Sony 3.5' 

730 K WMiRWIt 

as 1 

1 Sony 33' 

144 M«t 

103 1 


2/A...41.99/(4.99 Nenaymaanart . 
■laiB - 24 99/29-99 Hoanp 

24 99 Man Mr NaO On 


3-DIMIa a plirShnA 31.99 

TO tbr* ShnaWM - 29.99 

4 1 4 ReM Radl^ A 14.99 

48iAlMiBitA 29.99 

488 AMCO SaO/A .. 1X99/34.99 

AiXXXN 22-99 DalfWnSalUno 

Akra«mBaMaTi«>ttM.99/19 99 DaMWOnpo 

. mm Earl Wvr BaaabaH /AW.93/39.99 iackNlcholMt 

A«.Afl«MJI!I5u"r-,.2»;« tl-ayiQawMaMkA-.l9,99 WlXlA 

23 EnM** - -33.99 3ain|t«< 

P-l9 9mM«R|piMr 
P-M 



22 93 P4lry Taw A4< A ... 

23;95 PaleaMAT 

2X99 PM8i»M*"A 


19.99 

23.99 

3B99 

-.24.99 BatIWirtlarA ...29.99 

M3I 99 bnpaMaia MMonDA... 14.99 

....26.99 MemaMernlTbamSpafW 22.99 

... 31.99 
-34 99 
32.99 

43.99 taWanrrBIM# -.26.99/39.99 

24.99 KlAB'tQaa* U. 3er4 Alt.99 

27.99 KJ<«ao4BaaePi/A. 26.99/39.99 


Om Ran ... 


If You Don't 
See It - Call! 


rA.3,5“PlskAvaliable 1 


Pm Roar PawaM Paavcr 29 99 

PbantA 29.99 

n>»an 24 99 

PelkaOanaA 3199 

PaoltorRultncaA . 12 99 

Prbu kWptcA « 99 

PIM hWmr *-* PMtABdr 34.93 
Pita Shop « Cbpli UbA . 36 93 


...31.99/34.99 LanealoiA... 


^ If 33 Rn RiaaiA 

-29.99 ^ 

Bam Tala I- 2/A. 32.99/3199 WiMSMtaam 3.0A 

WChaaa 32.91 P«^tR»»«M 

W Harrfca 1942 32.99 *-*»• 

la Ta«P - 32.99 O*"** '■ Sananaf E4A 30.99 


LoM af LrpniAi .— 

22.99 Laltan Sat Urry I 

29.99 Lock On A - 

3399 MapkCaiMa 

32.99 

CALL Mulmnrr NY A - 


RniJa Slery ... 


Baa8i« Sin Staiar Ui .. 28.99 

C^etbiBlaaA - 29.99 OarllU War 

C a rimrv ti arapa or USA A 29.99 Ofan4Pil»arta4i 
CanMSaKMapWWrW A 29.99 OmPSIanBrWpo 

CarrIatCoiiaintW 24.99 ““ 

CtnaanMor 2IOO.PWWNy3X99 
CMMnm Wrln B Pa>8 < » 34.99 
Celany 32-99 


OamiKWlM»rB«l6anA..30.99 MaPtBiM 

22.99 MaPiTWk 

29.99 Marti Baa e an Type 

29.99 

23.99 

38.99 

33.99 


32.99 
28 99 

26.99 

MkialaiiatMBMI 29 93 


n 18 Uiaifv 


29 99 
.16 99 
.24 99 

29.93 

RaaParRabWiA 24.99 

.38.99 

RtaPIPi'n - 32.99 

.19.99 
29 9* 

RoaPRamai 19 99 

Racket Ranfar A 32 99 

25 93 

RaPi n- Amck 21 99 

Saninal WarWi I/A 12 99/16 99 
9p Staapten Mat Wan 22 99 

23.93 



“W SiphiaPA... 


30-99 
21.99 

j2 9i HarrWrSPkaMItpanl— .31.99 

Xl'ps Mai Trick 17.99 

32,3 HuiyMaM 28.99 

Man'aafPiaUiMaA — 26.19 NerrpaomA .. 


,._,.J9.19 MoPi t n Wart /A 26.99/29 19 smu: TtremorPakan D 99 Zeen 


...21.99 
44 99 HIMan Apanda 


NsCrMiHCBrd 

SurchPfgo 


TpOrPwCallTMinPO 

800-558-0003 


.18 99 Oiantlon Wotf .. 


19 99 sunarDIWA 23.99/9199 

^ ^ Sky Shait 22.99 

Space Harriar —.,29.99 

Space Mei 18 95 

S^Qaea I A 2A .. 31 99 
Space Qatn * A — — 37 99 


SparPni Nawe BaaabellA M .99 

Snr CammM A - 32.99 

SmBaainA-..- >99 

Snr Wan 29.99 

Snr||l*r2 - 29.99 

Smai Span (lull) W 99 

Sttka PWlAk M.9S/39.99 

SMpfokarl -29.99 

Sob Barn Bintata A M.9S 
Sapar SM Hockey —— 29 99 
Sank) RM Manrcrou -.29.99 

TMe Dam 22.99 

Tecknocep A ...— 29.99 

Tap Drira O/DaW — 28.99 

ToMi 19-99 

T7ni8nA 21.99 

TrWntIn 2X19 

TV Spam PoeWaN - 12 99 

mWnaVA 18.99 

USSOceMReRpar 29 99 

VlPanaofPia AMriinRi .29.99 

Wat In MM4lt Ear* 11.99 

Wtrtap >1.99 

WamiM4/A 12.99/1199 

WItardry 9 31.99 

WoiMCIa«LAnB4 28 99 

ZakMcKiacfcan .2999 

Zany CMf EOA 0 26.99/29.99 
- 18.99 


••VENDEX** 
HEADSTART III 

12MHZ802S6 M44Mb«3.S’‘ 

1-1.2 Mbs 6.2^ IMBgRAM 

VGA Auto Sync 32 Mtg Hart Drtvt 

14 Softwara Placas 

CALL for the Lowest Prices 


P.C. BOARDS, ETC. 


Par. SaPa BOA 149 

PacMlP Ban EOA IIS 

Pack. BtU BOA Hl-R 179 InM Abeot (Ttna,) 1144 

PadwrlBWIvaA XM tmiAberaSia 412 

liaWCatbacaa CaP NiKan Hand Scan 149 


Braakawb IW-U 


19 


Ceflm Scanner 


IM 


Cpy2Dli.OpBrd 109 (Jmd/TPu CALL 

■ ■ 11 

STAR 


NX 1000 ITS 

NXIOOORMifeMr 229 

NxadOO 280 


PANASOfSC 

1180 NEW 1M 
1101 NEW 2S( 
1124 NEW CM 


» >B.in r » ETi3 


AunillOOt HCaanml 69 Packard Ban 1200 ta 49 

Avani IdOOHCaiwnal 139 Packard Ball 1200 Bit 79 

ATI 2400B butml MNP . 197 Packard Ball 2400 IM ...... 129 

Sapra MOD Bead unrtM 129 Packard Bail 2400 Stt*... 199 
S^ra 2400 Baod Irdaraal wl* M M u t 2 Sa R nan — ..—99 

ATI UatETC liiicniM MNPS I 


24 99 
29.99 
- 14.99 
. 29 99 


If You Don't 
See It -Call! 


MOUSE DEVICES 

RpytronfcvPreaartiMpi 

Le0l8eliHIFte-BM , - 

TV88 

az 

Mtaosflft Mouw 8*f8k0wt a/pPrS 
PCM0U842W0 

.... m 

. 99 

K/WIMOUH 

88 

ftamtar A/b UMi^DliPiMt 2 — 

118 

MRnBlaN C Uouu • Mibl — 

204 

Dtsa Snbi UouM 

41 

JOYSTICKS 


J €.omput^^6£l£tM 

17182. MR.WAUKEE.WIS32I7 

Co/iAu/net to/i/c A 


P.O. BOX1' 

ORDER L8«8 OPEN 
Mon -f ri 9AM-9PM C8T SM I1AMBPM CST' 



CIRCLE 274 ON READER SERVICE CARD 














New Orders: 1 - 800 - 621-3999 


AST Premium 

286/388 

Call 

ZENITH 1490 

FlatScreen 

$579 

DRAFIX 

Ultra, 1 Plus or 3D Modula 

Call 

MITSl 

DlamondScen 

$477 

JBISHl li 

AT40MbDlekl 
2Sme 1 

$379 1 

VENTURA 
PUB 2.0 

Call 

PAGE- 1 
MAKER 1 

Call 1 

Summagraphics 

Mae 12x12 Tablat 

$269 

DESIGN CAD 

Standard or 3D 

$145 

SmartOne 

1200B Modam 2400B Modem 

$54 $109 

PANA 

1031l-m2 

$175 

SONIC 

1124 

Call 

SCANNERS \ 

Complete PC 1 

400M 1 

$155 1 


PRINTERS & USERS 


aim Call 

Canon BJ-130 689 

CKizan Call 

Dioonix ISO 295 

HPLaMrJatll 1759 

JOLSSOSarios Call 

^CLC890 Can 

Panaaonb 1080i-m2 184 

1091l-m2 176 

1124 314 

1191 245 

150211S9S 3B2\418 

1524 515 

Toahi>a321-SL 469 

341-SL 635 

351-SX 929 

351-C 1019 

ExprauWrilar 301\31 1 ....3151379 

MONITORS 


SOFTWARE (oonL) 

DatUnk 92 

DaaqViaw 69 

Dralix 1 Plus Call 

DmiixUKra Call 

Orafix 30 Mod & Options Call 

OolUus&Sansa 95 

Easy Xtra 54 

ExoallPC 281 

PastBack 69 

FaitBackPlui 97 

FormTod 52 

Fraelanoe Plus 293 

Fox Basa Plus 179 

OEM Draw Plus 159 

GanarIcCadLavallllw/Dol 123 

Qanaric Cadd Olhars Call 


HITACHI Digitizer 
10 Year Warranty 

Puma Pm 12x12 
(nptacing Tlgar Tablat) 
4-Btn Cursor, 1-Btn Pan 
i Mouse Emulator. 

$339 


DRIVES, MODEMS & FAX COMPUTERS 


DIGITIZERS & PLOTTERS 


Amdaki 2608 Card 639 

210A 87 

Hitachi 20* SuparSoan 2090 

Mitsubishi Diamortd Scan 1361 ..477 

MonHarm Viking Cal 

NEC Multisync II A Cal 

Multisync 3D Cal 

Multisync OS 165 

Olhars Cal 

Packard Bel 

12-Arrbaf 78 

RGB HiRaz Color 225 

VGA 720x480 399 

Princeton Ultra Sync 485 

Samsung Cal 

Sigma OMignsLasarViaw 

16’ SE Apple 1198 

to* AT/PC 1499 

15’Maoll 1179 

19‘Macll 1560 

Sony Multiscan 1302 650 

MuHiscan1303 476 

Zenith 1490 Flatscraan 579 

SOFTWARE 

Always 79 

AutoSkelchiS 59 

BoaingGraph 189 

Brooklyn Bridge 68 

By-Line 169 

Csubon Copy Pius 103 

Clarian Pro Davelopar 344 

Clipper 398 

CopyllPC 18 

Coreiast 72 

Dm Easy 3.0 58 

dBase IV 447 

DesignCad 142 


Harvard Graphics 

King Quest IV 

255 

35 

LapfnkPlus 

74 

LieeureSuH Larry II 

35 

Lotus 1232.01 

Cal 



MartagirtgYourMorwy .... 

113 

MalhCad2.0 

195 

Microsoft Flight Sim 

36 

Microsoft Windows 2.0 

66 

MS-OOS4.01 

98 

Norton Util 4.5 

46 

Novell Netware 266 

Cal 

PageMaker 3.0 

Cal 

Paradox 2.0 

316 



PC Tools Deluxe 

Cal 

PathMinder4.0 

55 

Peachtree Accounting II .... 

140 

Peachtree Query 

Cal 


CaJcomp 1023-GT Cal 

1025/1043-0M Cal 

Drawing Brd 12x12 16-8ln 369 

Enter Sweat-p 600 598 

Houston Instruments 

DMP40 Cal 

DMP 52MP Cal 

DMP52 Cal 

DMP 61 Cal 

DMP 62 Cal 

Options Cal 

Hitachi Puma Trb (10- Year Warranty) 
PumaPro 12x12.4bln,Pan.SW ..339 

PumaPro 12x12.12bln.SW 369 

loiina Cal 

JDL 850 Series Cal 

Kurta IS 12x12 285 

1812x17 485 

Summagraphics 12x12Plus 325 

18x12 Pro w/4 Butt & Stylus ... .549 
Mac Bit Pad 12x12. 4But,Sty . . .269 


PFS: First Choice 3.0 82 

PFS: First Publshar 2.0 67 

PFS:Pro(es8ionajRle2.0 149 

PFSrProtassiona] Plan 1.02 51 

PFS;PrdesslonalWrita2.0 102 

Plan Perfect 165 

Publish HI 58 

Q4A Cal 

QiAWrae 115 

Quattro 149 

Ouicken 29 

R«)idRla 172 

RSasalorDOS 415 

SideKickPlus 117 

Smart Sysmen 416 

Sprint 115 

TimeLine 259 

Tops IBM 97 

Turbo Basic 62 

Turbo C 92 

Turbo Pascal 5.0 92 

Ventura Publishing 2.0 444 

VarsaCad 5 LH>raries Cal 

Windows Cal 

WordPerfect 5.0 213 

XTraa 33 

XTreePro 58 

XTreaNal Cal 


r-1000 

$769 


HELPERS /SCANNERS 


Complete PC 400dpi Scanner 176 

Logi^Connection256/S12k Cal 

ScanMan400dpi 179 

Kensinglon-Mastetpiece Rerrole .105 


WANTED 

Original Pmgrams * uUlities, 
applications, etc. Earn 
royalities in just 90 days. 

Mail or Fax your inlo to attn; Bill. 
MS-DOS & MAC compatible on y. 


Pre-approved P.O.'s are walconte. Prices reftect cash discount and are subject to change without notice. Product com- 
patbili^. warranties. & claims are responsibility of manufacturer only. All returns are subject to a restocking fee. Per- 
sonatiConpany checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 
Cal (602) 861-1000. 


Complete PC Fax 399 

Fujitsu O.S* 720k Drive 84 

Mitsubishi AT 4(V64 Mb Hard Drive 

1/2 hi. 23ms 379 

Panasonic FAX Board 689 

Seagate ST225w/caid 260 

ST236 30Mbw/card 285 

Sharp Fax UX'140& Phone 969 

Smart Modem 1 200B int w/$w 58 

2400Bintw/Bw Its 

TeacS-S* 720k Drive 79 

3.6* 1.44Mb Drive 95 

5.25’ 360k Drive 75 

5.25' 1.2Mb Drive 87 

US Robotics Cal 

BOARDS & NETWORKS 

3<k)mEtheilink Cal 

AdageADl(V4 Cal 

A010/8L Cal 

ArcNet Cal 

Artist Cal 

AST Cal 

ATI VGA Wonder 2S6& 512 ....Cal 

VIP VGA 249 

Copy II Opt Board Ob 95 

EtherNelPlus Cal 

Genoa VGA 760x1 024 379 

Hercules Graphics Plus 169 

Intel AboveBoard 286/51 2k 359 

AboveBoard PS 2e6/S12k .... 388 

Paradise EGA480 Cal 

VGA Plus Cal 

VGA Plus 16 Cal 

VGA Pro Cal 

Sigma Designs VGA 209 

Tops Flashcard 143 

Vertioom Cal 

Video 7 Vega Deluxe 177 

V-Ram Cal 

Vega VGA S256 

Western Digital EtherNet Plus . . . Cal 

Clones 286/386 Call 


It PAYS to 
BUY-MHI! 

Service You 
Expect !! 

Volume Bids 
Wecome! 

VISA 

MASTERCARD 

PC’s 

Just Call First. 


AST Premium 

286 Model 80 1349 I 

286 Model 140X 2098 I 

386 Model 300 2475 I 

Mitsubishi MP286L Cal [ 

NECMulispeed 988 I 

MuHispeedELII 1423 

MuHispeedHO 2r ’ 

ToshbaLaptopsT-1600 Cal I 

T1000 769 I 

Zenith Laptops 

SiperS|»rt-0ual 1570 I 

SupeiSport20Mb 2357 I 

SuperSport 286 20Mb 3298 I 

Super^mrt 26640Mb Cal f 


Intel 

coprocessors 

Genuine 6 New 

8007-2 118 I 

80287-8 191 

80287-10 223 I 

80387-16 353 1 

80387-20 Cal I 

80387-25 519 I 

80387-SX 339 I 

80C287A (lor Laptops) 299 I 


Logitech C7 Serial or Bus 

HiRez Bus 

HiRez Serial Cal | 

C7 & Paint 

Serial & Publisher 94 | 

’Ergo* Mouse 

OPTICAL 


OpUDriver Kh 525 | 

40 ms equiv. for most optOrives 


DataBase Specialj | 

dBase IV ... 449 
FoxBasePlus ...179 
Paradox3.0 ... 445 
Rapid Fie 1 75 
Rbase for DOS ... 415 
0&A...Cal 
Quattro ... 149 


MHI Warehouse, Inc. 

8129 N. 35th Ava. *2-306 \ 
Phoenix, AZ 85051 

New Orders: 

1 - 800 - 621-3999 

Order Info: 602-997-8877 
Fax: 602-943-3833 


CIRCLE 387 ON READER SERVICE CARD 





COMPUTER DISCOUNT WAREHOUSE 
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WHY PAY 
RETAIL? 

CDWSeUs 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 


«*ocAg^m 

PB2S6. 10 MHz 0117740 

PB 286 . 10 MHz «ng Ma • • 141740 
PB286. 10 MHz wMO Ma - 180040 

PB2«€. 10 MHz wTTO Ma -104040 

PB»6. 12 MHz 120040 

PB286. 12 MHz «/a Ma - 184042 
PBae. 12 MHz «/a Ma • 174044 
poae. 12 MHz mm Ma . . .100040 

PB90Q. 12 MHz 119046 

PMOO, 16 MHz 1360.70 

EPSON 

ontsooo w 

FttM LOBM^W^ 

FX1050 U»0\^' 

LON L010SO 'y. 

USOO IQ25M >7 



<10000 

IhfouQh April 30 th . 

Call Nowl 

a!-' ■ ' ■ 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUHT PRICES 


l.i 

AST SPECIALS 

MMM IWM 7« MOL 340C SMUM 

MOl 140 2$49.SS MOL 390C 422U2 

MOL 17D 29MJ« MDL 31S0C 4ma 

MOL 3CI0C 27HM 

JAItf 

6300 WGS na.42 MMt' 63 ttMOK 

6312 WGS 1630.12 UoOO 64 9M011I 

6386WGS 3117 71 Model 75 Mja« 

IBMpso 

MOL3a20Ueg. $1«&t7 MOL 5QZ. 30 Mag ..SaOMI 
IIOIW49MH MN MOL SC. 60 Meg . .276471 
MOL 60 70 Meg . . 364442 MOL 70 60 Mag . . .SN7a 
MOL 8Q 111 Msg . 6497J3 MOL 70 121 Meg .628414 

MDLPS30286 192130 MDL 80 40 Meg . <S7M0 

MOL 30264 1 dr ... 1412.10 MOL 80 70 Mag ... 9M4S7 
MOL 30280 20 Meg 192940 MOL 80 315 Mag . .I2H19 

2eOM(9 1 S1M4Mait.M4l. tlNOa 

380 20 MHZ. 130.. 871033 Pod. 1. Mdl2 111611 

380 25 MHz. 60 ..MISa PM I.MI4 WBA 

3860 MO 20 ....316441 PM ■. Mazo 346616 

3eo2St9«. w in ...moi6Fw a.ii«4o mta 

3B029teMa .. .MOMM 3I6M640 M024 

ai62a(.40Uag 48I012FM aSSMdlOO NKM 

3a62aE. KID Meg 116121 

LAtCfl TUMO 

XT idnve twin XT w/40 Meg . . . .t16607< 

XTw/aMeg maXTw/TDMeg 139036 


EPSON 

DFX5000 CALL UMN ALL EPSON 

EXM/LX800...Cinr« LO6S0/LO96O... MODELS 

FX8S0 FOR lESr LOIOSO READY 

FXt060 PRICE EVER LQ2666 TO 8HIP 

cmr* Mcfee eH nl ilwal laeOen ead ribbaae 
BOOMB by Kodcfc 

189PI300 $30417/476.17 

IBM 

Pro Prwttr N $42496 Qulcltwnter III . . . .12IOI2 

brother 

M-1724L $67464 M-1709 $31447 

OKIDATA 

ML182IBM $232a ML 390 $47696 

LASERLINE 6 12I4H ML 391 64441 

Ml 324 346 63 ML 393 914N 

ML 321 479.a ML 393 Color .... 1067a 

PANASONIC 

1124 6361.71 1191 a44.12 

10921 28696 1592 4t2a 

1596 46346 3131 31430 

11M ma 1524 842.10 

•CITIZEN 

1200 $19466 MSPH $421.69 

MSP45 3aa Prem«re3S 53117 

MSPSO 344.10 CAU FOR ACCEWOMES 

ALPS 



SOFTWARE A STARTER KITS 

Entry-level 286 SUrter Kii 4 LIsert ... $429a 

Entry-level 286 Startet Kii S Users . . . .899a 

NOVELL 286 Sottvare V 215.. . ..143465 

NO/ELL Sn Netware V2 15 ... ...2416a 

NOVELL NETPftO moa 

INTERFACE CAROS 

XOMETHERIINK ..$417a 

ARCNET PC110 LANboarg PS2 . . . 83449 

ARCNET PC120 LAN8oarO 19427 

ARCNET PC220 LANSoard ma 

ARCNET SMC 16-811 File Server M 437a 

ARCNET SMC 16-8it WonsMOon U 36428 

ETHERNET mtarface Cormacior (NEtOOQ 29ia 

ETHERNET Plus Board (lor 2W) (NPBOO) 136a 

G-NET mierlace Card w/ceWe 29482 

NOVELL NE2000 39115 

THOMAS CONRAD 6042 12422 

THOMAS CONRAD 6045 219a 

WESTERN DIGITAL Ethernet Cards 24419 

ACCESSORIES 

ARCNET Pas&ve HuC S74.M 

ARCNET Actrve Hub 395.10 

ARCNET SMC Turbo Kil 49.« 

ARCNET SMC Actrve Lmk 264.70 

Emerrvei TerrrvnaNKs 39 50 


See WOMgwnowS uwdat C e f rt e n 


EVEREX 1200B 

EVEREX 24008 

EVEREX 2400 Ed/ 24a PI/2 . . 
MEGAHERTZ 24009-..^..... 
RCXARO SELL 2400 n/2mu ... 

Hayes 


ma/2a4s 

224a 

ma/iM-zz 


HAYES 1200 . 

12008 

2400 


24009 837445 

....2aa 24aDFS2 3I7.« 

na 

liUiotiES 

STXa 12a EsMtMd naM 

....274a ym laTt 

ma liam 64i20 


AIMRICAN 

AME-120(IVX 692446 AME-SZOEX 644441 

AM-33CKT 27472 AME-900Rr tail 

AM-4SCW 398a 

OATASHIELO 

soowan S99iia ssTDO-f as9a 

soown I31N tZOOWMt 19176 

S100 69a 6 0u9RSuige 27a 

DURANT TECHNOLOQISS 

8PS-300 $»!« 6PS850 S606a 

BPS-500 <77.11 BPS-1200 Ttta 

TRIPPUTE 

K-4N 639479 4 oMW 6 4125 

ec i200 ms6 lc-izoo iwa 

BC-2000 dTia LC-mO 19630 

UNISON TECNNOLOOIES 

USK-OPga 663936 UMBOO $6a44 

UNL600 49ia UNMIPlOaO 75410 






INTELLCOM Long Lrt laiO 

KENSINGTON Mesterpoce WM 

KENSINGTON htasttnwca Plus . ... 123.40 

KEYTflJMK ySI iSTw Alff 14M6 


a22 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


US Kcyoovd 

EjactronK 4-Way 

XT Peper Su^y m m 


HIGH VOLUME BIDS INVITED 

2840 lUna Anma. HotWCmtik, IL 60062 FAX-JL8iD (312) 291-1737 


WORDPERFECT 5 0 5W / 3W . . . . , , $22ta / 739a 

ASHTONTATE dBase NU /ana ftf 424a/<7419 

LOTUS 1-2-3 SvSTIh 396a/77Ta 

BORLAND OUflTRO 144a 

MERIDIAN Carbon Copy 11437 

SYMANTEC QAA ma 

XEROX Venhira Sottwsre Version 2D 474a 

COW~ color/Mwe e«n «/p 699a/aa 

HERCULES cotor/MOW cam m 14414/ 17U4 

am MonoMrome Uonilor m49 

AMOEK WOlttSt 149a/(7*7l 

COMPAQ Mono/V9*MsM ma/794a 

MMPSzasoa aia 

NEC Monograpri QfTJS 

PCS MAX tZE/MAX M 13M9/79ia 

PACKARD ULL Green or Amber 99a 

15Sl£SWm“cl ““'SS 

OXANTM mX 

MA(SNAMK87M 299a 

HHoniziiinnaZH 

VQA S EGA MONITORS 

MAGNAM3X 943E6A/KM9a SWa/^TfS 

MITSUBISHI tea/ 1419 2a44/396a 

MITSUBISHI i»i DHUTiono Scan ma 

S MuRtwnc H/«« M47I/IHH 

MtM^ I1 19 MCA aa.a 

NECMunnync2A 9f7a 

k^CMuin^x 996a 

PACKARD MLL 8541 VGA SUM 

PACKARD BELL 8524 Enhanced VGA 3aa 

:: IBiS 

PCS Ultrasvre 14/ N 529a/6a.77 

SONY Multan 1302/IM I3UI/M^>7 

:-"m 

VQA DISPLAY CAROS 

An VGA VIP, $a|.|4 

GENOA 5200/8ii6 . . SSBa/K" 

RENAISSANCE RVGA II/MA i 289a/719a 

V«0 7 Fast wme/'flWR W* a72.G/*W28 

EGA DISPLAY CARDS 

GENOA Super EGA Hi-Ras Ba x 6a 1234a 

NEC MVS 1024 918a 

wwiS'lffir'""" m 

CAD MONITORS A CAROS 

MITSUBISHI 6805. 19 nch. S2320.M 

MITSUBISHI 3905180K . . . 193162 

MITSUBISHI 3905e0K . . 17Wa 

SIGMA Laservww 1764.16 

VERMONT Cobfl 2»n 79 

METHEUS 1104 98Sa 

LOGITECH HiRu $MM 

LOGITECH C?/!* 84a/ iMW 

lOGiTECH LotymouM C7 w'ouMtner I24a 

BMEitewwsi*, m 

MOUSE SYSTEMS (Serial Wruon). . . . aa 


If you find ■ better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ 

Open terms available to approved credit 


NOW! 


SPECIAL EXTENDED HOURS 
SalM 7 30-7 30 CST Mon-Fri 
9 00-3 30 CST Sat 

Tsch Support 9 00-5 00 CST Mon-Fn 


CHARTER h(EA*BER 


nwin M w MMM wanmt a MmM Sum m ummi ue 
I IM aiw bM aU Ml aw SnSD aT IUD IMm m 
I im m nn Me mmcm to cm i» 

MM M toMaT’il rou Man • ewai ru 


( 800 ) 233- 4426 


aaWEEK 


In Illinois FAX 

(312) 4a-1426 (312) 291-1737 




e 
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EPSON Rebate ALERT! 

LQ Rebates Extended Through May 3 1 st. 


...Business to Business Can Deliver EPSON Printers Faster and More Cost Effectively. 
Only Business to Business Offers the Exclusive One Year Replacement Warranty... 


FACTORY REBATES 
ON ALL EPSON 
LQ PRINTERS 


Epson Rebate 

LQ-500 *25 

LQ-850 *50 

LQ-950 *75 

LQ-1050 *100 

Rebates good from Feb. 1 0th 
through May 31 st, 1 989. 
Business to Business provides: 
dated-invoice, rebate form, serial 
number sticker - Everything you 
need to get your rebate FAST. 
All you do is mail it in! 



(after rebate) 


-Creates hi^h-resolution text 
and graphics 

• 180 CPS draft mode; 60 CPS 
Letter Quality 

■SeiecType front control panel 

• Epson's one year limited 
warranty 


Business To Business" 

One Year Free Replacement 
Warranty 

We guarantee every product we sell to be free 
of defects as covered in the manufacturer’s 
warranty, or we will replace it with a brand 
new one FREE for one full year. You only 
pay shipping and insurance. 


“The response to our new one year free replacement warranty has 
been tremendous. For the first time a direct marketing company 
has addressed the major concern of direct buyers. 

"What do I do when I have a problem?" 


EPSON PRINTER SPECS 


EPSON 

Width 

Speed 

Price 

LX-800 

STD. 

180/30 NLQ 

*169 

LQ-500 

STD. 

180/60 LQ 

*259* 

FX-850 

STD. 

264/54 NLQ 

CALL 

FX-1050 

WIDE 

264/54 NLQ 

CALL 

LQ-850 

STD. 

264/88 LQ 

*50 rebate 

LQ-950 

MEDIUM 

264/88 LQ 

*75 rebate 

LQ-1050 

WIDE 

264/88 LQ 

*100 rebate 

LQ-2550 

WIDE 

400/133 LQ 

CALL 


•Price after factory rebate 
Authorized Epson Customer Care Center 



Panasonic 

Width 

Speed 

Price 

KX-P1180 

MEDIUM 

192/38 NLQ 

*187 

KX-P1191 

MEDIUM 

240/48 NLQ 

CALL 

KX-P1124 

MEDIUM 

192/63 LQ 

CALL 

KX-P1524 

WIDE 

240/80 LQ 

CALL 


Now Business To Business has answered that question decisively. 
If a problem occurs with any product you purchase from us anytime 
during the first year and it’s covered by the manufacturer's war- 
ranty, simply ship it back to us and we’ll immediately ship you back 
a brand new one FREE. " 

Jeffrey M. Kreps 
President 

Why We're The BEST Direct Marketer in the U.S. 

Exclusive ONE YEAR Replacement Warranty 
[3 30 Day Return Privilege 
[3 No Extra Charge for Credit Card 
Same Day or Next Day Shipping 
No Charging Credit Card Until Product Ships 
[3 Factory Authorized Service Center 
Highest % of Products in Stock 
Customer Always told Stock Status before Ordering 
Knowledgeable Sales and Technical Staff 


Business To Business ' 

Formerly PC Pitstop 

41 10 W. Lake St., Minneapolis, Minnesota 55416 

800 - 852-2888 

Hours; 8-4 CST Mon-Fri 24 Hour Fax Hotline: 612-926-0731 


CIRCLE 355 ON READER SERVICE CARD 




Complete Kit w/Controller 

Hard Disk 


*148 


1200 Baud w/Software 

Modem 


$48 


Jade 10 MHz Turbo XT *398 

640K Motherboardw/256K RAM 
Floppy Disk Controller 
140 Watt Power Supply 
101 Enhanced Keyboard 

Monochrome Graphics System ^8 
640K RAM. 360K Disk Drive 
Printer Port. Amdek 31 OA Monitor 
30 MB Hard Disk System ... add *296 

CGA Color System add *166 

EGA Color System add *396 

VGA Color System add *566 

Jade 12 MHz Turbo 286 ^*898 

1 MB Motherboard W/S12K RAM 
200 Watt Power Supply 
Clock/Calendar 
Enhanced 101 Keyboard 

Mono Graphics System *1098 

1.2 MB Floppy Drive & Controller 
Printer Port. Amdek 310A Monitor 
40 MB Hard Disk System . . . add *438 
12 MHz. 1 MB of RAM add *146 

Jade 20 MHz Turbo 386 *1996 

1 MB of RAM on Motherboard 
1:1 Interleave FDD/HD Controller 

2 Serial. 1 Parallel. Clock. Calendar 
101 Enhanced Keyboard 

40 MB Mono Graphics System*2388 

1.2 MB Floppy Disk Drive 
40 MB Hard Disk Drive 
Amdek 31 OA Monitor 

Disk Drives 

360K half height *68 

360K full height *118 

TEAC55BV *78 

1.2 MB for AT *88 

3’/^"720K *88 

3'^" 1.44 MB *118 

5%" ext. 360K for PS/2 *218 

5%" ext. 1 .2 MB for PS/2 *258 

5%" ext. for LapTop *298 

HardDtokoiWM ■ 

lOMBw/controller *148 

20 MB w/controller *238 

30MBw/controller *288 

40 MB w/controller *398 

40 MB for AT *338 

ST 12520MB *248 

ST 13830MB *298 

ST 251 40MB *368 

ST 251-1 40 MB *448 

ST 4096 80 MB *568 

Tape Back-up 

CMS Jumbo 40 MB XT/AT *298 

XT/AT Kit External *128 

PS/2 Internal Kit *58 

PS/2 External Kit *128 


MonHors 

Amdek 31 OA amber *98 

Amdek 410A amber »i 1 8 

14” amber flat screen *128 

RGB 640 X 240 color *258 

EGA 640 X 350 color *378 

VGA 640 x 480 *398 

NEC Multisync II Call 

NEC Multisync II 2A *528 

Mutsubishi Diamond Scan *496 

Zenith 1490 flat screen *616 

Sony 800 x 600 Multi Scan *466 

Keyboards 

84KeyAT-style ‘68 

101 Key enhanced ‘78 

Printers 

EPSONLX-8009PIN *188 

EPSON FX-850 Call 

EPSON FX-1050 Call 

EPSON EX-800 Call 

EPSON DFX-5000 Call 

EPSON LQ-500 24 PIN Call 

EPSON LO-850 Call 

EPSON LQ-950 Call 

EPSON LO-1050 Call 

Okidata 320 *348 

Okidata321 ‘498 

Okidata 390 ‘498 

Okidata 391 *648 

Okidata 393 *948 

Panasonic KX-P1 180 *178 

Panasonic KX-P1 191 *239 

Panasonic KX-P1 124 *318 

Panasonic KX-P1592 *388 

Panasonic KX-P1092i *318 

Panasonic KX-P1595 *438 

Panasonic KX-P1524 *538 

Panasonic KX-P4450 *1548 

Daisywheel Printer 

40 CPS Parallel and serial *199 


Terminals 

WYSE model 30 *288 

WYSE model 50 *368 

WYSE model 85 *438 

Joystick 

Kraft 3 button Joystick *19 

Dual Game Port *19 

Plotter 

Roland DXY-980 *698 

Houston Intruments Call 

Scarmer 

Complete Hand Scanner *148 

Complete 4" Scanner ‘198 

Logitech Scan Man *248 

Diamond Flower 3000 *198 

Hewlett Packard ScanJet Call 

Digitizers 

Summa Sketch 12x12 *378 


Mouse 

Opto-mechan>cal 

with Software 


*29 


LogiTech 

LogiMouse Serial *68 

LogiMouse Bus *78 

LogiMouse Hi-rez *88 


Mouse Systems 
PC Mouse with Paint . 


Hewlett Packard DeskJet 

DeskJet *698 

EPSON emulation cartridge *68 

TMS RM/HELV Soft Font *98 

Ink cartridge *19 

Hewlett Packard LaserJet 

LaserJet I i Call 

LaserJet IID Call 

25 in One Font Cartridge ‘398 

4 MB card w/0 memory ‘188 

1 MB memory card *348 

2 MB memory card *648 

4MBmemory card *1148 

Toner cartridge *98 


Microsoft 

Mouse w/Paintbrush *96 

Mouse w/CAD Call 

Mouse w/Window Call 


Complete PC 

Complete FAX 4800 *228 

Complete FAX 9600 *388 

Complete Answering Machine . .*246 

Switch Boxes 

Parallel or Serial (Specify) 

2wayAB *28 

3 way ABC *38 

4wayABCO ‘58 

SwayABCDE *68 

Crossover X *68 

AutoSwitchSway *198 

AutoSwitch6way ‘248 

Modems 

12(X) internal w/software ‘46 

2400 internal w/software *98 

1200 external *88 

2400 external *148 

2400 PS/2 internal *198 

I ntel 2400B for PS/2 *278 


8087 *94 80287-10... *248 

8087-2 *138 80387-SX ..*348 

8087-1 *178 80387-16... *378 

80287-6 . . . .*148 30387-20 . . .*398 

80287-8 .... *21 8 80387-25 . . . *528 

Above board 266 Plus 512K . .*. . .*418 
In board 386 *1028 

Cables 

6' printer *12 

10' printer *18 

25’ printer *28 

9' serial *18 

25’ serial *28 

50' serial *38 

100' serial *58 

Keyboard extender *12 

Monitor extender *16 

Printer extender *16 

Boards 

Monographics w/Parallel *46 

Color Graphics w/Parallel *46 

Jade EGA card *158 

Jade VGA+ ‘238 

Jade VGA+ 16 *288 

Dual game port *19 

XT 1/0 Par/Ser/Clk/Game ‘58 

AT 1/0 Par/Ser/Game *58 

360/720K 1.2/1.44 MB FDC *48 

AT FDD/HD controller *98 

XT Hard Disk controller *58 

AST SixPak Plus *118 

ASTXFormer *578 

Paradise auto EGA 350 *166 

Paradise VGA+ *268 

Paradise VGA+ 16 *318 

Surge Protector 

S. L. Waber 6 outlet *18 

Isobar 4 outlet *48 

Isobar 8 outlet *68 

Isobar modem protector *24 

Trippllte Battery Back-up 

450 Watt UPS *398 

750 Watt UPS ‘498 

1200WattUPS ‘698 

Trippllte Line Stabilizer 

600 Watt LC >98 

1200 Watt LC ‘158 

1800 Watt LC ‘188 

Accessories 

Kensington Master Piece ‘86 

AC Master Control Center *48 

MicroSpeed PC-Trac Ball *78 

Verttcal CPU stand *18 

Keyboard drawer *58 

Monitor Tilt-n-Swivel *18 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne. California 90251-5046 


California 

Torrance, Costa Mesa, Woodland Hills 
Kearny Mesa. Sunnyvale 
Texas 

Addison. Houston 
Georgia Arizona 

Smyrna Phoenix 

Not all items in stock at 
our nine retail locations. 


JADECOtmJTER 

Place orders and use our technical support toll freel 
Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 


Fax machine 1-213-675-2S22/AII others 1-213-973-7707 




We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA.. TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice. 
Shipping and handling charges via UPS 
ground 504/lb. UPS air *1.00/lb. Minimum 
charge *4.00 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET . 



PRODUCT CATEGORIES 


HARDWARE 


ADD-ON-BOARDS. .443 

CD-ROM 443 

CABLES 443 

COMMUNICATIONS 443 

444,445 

COMPUTER 
SYSTEMS 446, 447 

DISK DRIVES 447 


DISKETTES 448 

EXPANSION 


PERIPHERALS 448, 449 
POWER 


SOFTWARE 


ACCOUNTING 449, 450 

BUSINESS 450 

BUSINESS PROJECT 
MANAGEMENT ... .450 

COMMUNICATIONS 450 

CONSTRUCTION. . .450 

DATA BASE 450 

DATA ENTRY 451 

DESKTOP 

PUBLISHING 451 

EDUCATION 451 

ENGINEERING 451 

ENTERTAINMENT/ 
GAMES 452 

FINANCIAI 452, 453 

FLOWCHARTING 453 

GRAPHICS . . . .453, 454 

HEALTH 454 

INVENTORY 454 

MAILING 

PROGRAMS 454 



MISCELLANEOUS 


448 

ACCESSORIES .... 

.462 

DATA RECOVERY 
SERVICES 

.464 

465 

449 

BAR 

CODING 462, 

463 

DISK 

CONVERSION . . . . 

.464 


BOOKS/CATALOGUES/ 

DISKETTE COPY 


.449 

PUBLICATIONS . . . 

.463 

SERVICE 

464 

.449 

.449 

COMPUTER 
INSURANCE 

.463 

EXPANSION 

UNITS 

465 

DATA 


NETWORKING. . . 

.465 



CONVERSION .... 

464 

SUPPLIES 

.465 


MANUFACTURING 454 

MEDICAL 455 

MUSIC 455 

PREVENTATIVE 
MAINTENANCE . . .455 

PROGRAMMERS 
TOOLS 455,456 

PUBLIC 

DOMAIN . .456, 457, 458 

REAL ESTATE 458 

RELIGION . . . .458, 459 
SAI FS 

MARKETING 459 

SCIENTIFIC 459 

SECURITY . . . .459, 460 

STATISTICS 460 

SURVEYS 461 

UTILITIES 461 

WORD 

PROCESSING. .461,462 


RATES AND INFORMATION 

PC Magazine Marketplace is a special economical scclion for 
product and service listings. 

Listings are grouped by category and sold by column inches. Sec- 
ond color option availabic. 

Standard Directory Listings arc also availabic for a minimum of 4 
issues at $575 per issue ($2300 total). 

For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 

PC Magazine, 3rd floor 
One Park Avenue, New York, NY 10016 


Group Sales Direcior 
Kathryn J. Cumbcrlandcr 
Group Sales Mana}>er 
Daniel L. Rosensweig 
Support Manager 
Monica B. Dixon 
Support Supervisor 
Linda Annis-Lopez 


Sr. Advertisiuf! Cot/rdinator 
Wanda D. Brown 
Production Director 
Anne BriK'kinton 
Production Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Senior Accomi Maiuifter K«nn«lh No\a (2121 503-SI75 

Glenda Campbell t2l2> 503-5118 VVV. FL. VT. NH. ICA DOWN) 

NY. GA. PA. VA. DC. OH. AK. WY. MA , 


Mk-hael IlruukN (212) 503-5125 
Ml. CT. IL. KY. ME. OR. OK. AL. 
MO. NM. lA 


Nanev Mandelbaum (212) 503-5156 
TX. MN. Wl. AR. NC. IN. Rl. DE. .SC. 

LA. ID. MT. OVERSEAS , 

.bmathan Ade»umi (212) 503-51 17 

KalhteenMurrk(2l2) 503-5176 nj MD. AZ. CO. NV. MS. KS. 

UT. TN. NIL HI. (CA ‘>4(K)0 & UP) ND. SD (ALL CANADA) 

1-1800) 825-4ADS 
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FOR MORE ISFORMATIOS OR TO PIACE YOL'R AO CALL 212 503-5115 . 
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HARDWARE/ADD-ON-BOARDS 


BUY DIRECT & SAVE 


386 MOTHERBOARDS • TRUE 32bit 

16 • 20 • 25 MHz - FASTER THROUGHPUT 

• Up to 5.29 MIPS 

• 32 bit data bus 

• 1.0MB dram expandable to t6MB zero wait state 

• Coprocessor socket for 60287, 80387 or Weitek 

• Page/interleave memory 

• 8 expansion slots. 1x32. 5x16, 2x8 bit 

• Fast shadow ram • AMI Bios 
AMAC South. Irtc., 1075 Broken Sound Pkwy., N.W. Boca Raton. FL 33487 

S CALL 1-800-356-6676 / •' 
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IBOO) 223-4480 

PC A MORE, INC 

46757 ffmom eiwd Frwnoni, CA »4$3B 
T«l (415)236-1177 Fu (415)226-1377 


PERIPHERAL 


on KAMOY SCANNER $199 

(40(nooQ»ioo DPR Pwa Seam* uMtccCM 
(Per PC/XTMT M PSA MMM 2VX. « P6« MdMi 
KMOl SeRvere Pickas* end Menwal 

on MOUSE W/PUMJ8HWO EOTTOR $49 

DPI Mo 

mu. 

Ornvr Uoww Pad and SePawa Pacuga ProMdad 


DISPLAY GRAPHIC CARDS 


MO-iso/MO-tao 

Meno tn rotna Oiapraea mm NvMr Ptn. 
paMM IMP Pi4l Scraan CQA Einulal«n 
CPO-400 $45 

Cdlor Card mm Pnraar Pan 

EO-3000 StS9 

Ennancad Oiadlaet AMpwr PiAy Campetibln 
•SM EOA. COA. MOA m UOA 


MEMORY CARDS 


MEGASn *’01 

Ei4SC4'dEieandaeiaie7M6lvPCMT Uaaa tM>i 
OPIAM Pun-on] Scaad « la 17 MHr 


COMMUNICATION CARDS 


rwMPNCiOOO 
MO-3400 

24001 TOOfOODOae 6P9 Mama) M 


CD-ROM 


CABLES 


CMCLE $62 ON NEADEII SEHVICE CARO 


THE X BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz 

ing LIM 4 0 specifictfions Segmented memory 

mapping, split memory addressing 2 mb In 

one slol 8 mb total Spooler. RAM disk aulo 

conliguration software, manual, warranty an 

included $229 

TEUTEK ENTERPRISES. INC 

4600 Pell Olive 

Sacramento. CA 9S836 

<916) 920-4600 (916) 927-7684 FAX 


PUT YOUR PRINTER UP 
TO 300’ AWAY 

WITH OUR NEW LONG RANGER * 
PRINTER EXTENDER CABLE! 

• Uses standAfd 4^m phone cable with modular 
plugs, up to 300 (XT cable included) 

• No power supply needed 

• wons«ithPC/XTxrPS2p«aiiei 

• Guarameed compaMile aam el soTMre 

• 1-yaarwarranry.30day. money-back puaramee 
LONG RANGER 
EXTENDER CABLE 

RANGER 

RANGER TECHNOLOGIES, INC. 

22% FIRST ST . 1119. SIMI VALLEY. CA 930% 

(805) 583-8847 

emeu 5S3 ON READER SERVICE CARO 


$ 149.95 


At Last!!! 
386 Power 




WARPSPEED/386 

CONVERSION SET INCLUDES: 

1 MB 100ns RAM Installed * 80366/20MHz Motherboard 

Banery • Installation Guide * AMI BIOS Installed 

e0386/25MHz with 1 Mb RAM $1495 

e0286/20MH2 with 51 2 K RAM $995 

80386 SXneMHz with 1 MbRAM.._ $1095. 

ORDER LINE (800) 627-6998 
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CABLES 


COMMUNICATIONS 


SOFTWARE AND DRIVES 
See our display ad each month lor specials 
(Look under index to Advertisers) 

You need competitive pnees/expert advice/ 
prompt service/we're the largest & fastest Free 
Catalog * Unconditional Guarantees 
PO'sAccepted'CALLUSNOW 
ORDERS 800-ME6ABYTe (634-2298) 

InQuifies (212) 737-8400. Fax (212) 737-8289 
Compact Disk Products. Inc 
223 East esth Street 
NY. NY 10028 


Extender 

r~l by cybex 


Extend the distance be- 
tween Monitor/Keyboard 
and PC System Unit up to 
600 ft 

CYBEX CORPORATION 

2800 H. Bob WalUce Avenue 
HunUvtHe. AL 3S805 
(205) 534-OOn 



LOCAL AREA NETWORK 

information and literature. 
WARNING: Don't buy Novell or 
other network until you call 3-min- 
ute recording that explains options 
and how to save literally thousands 
of dollars. At end of tape, leave 
address on machine and receive 
comprehensive literature package 
with our recommendations and 
advice about installing networks. 
(415) 837-2385 (800) 748-6336 


COMMUNICATIONS 


NOBODY DOES 


SHARP 


FAX 


BETTER 


MURATA 

RICOH 

XEROX 


FAX OF AMERICA 

America's low Price 
FAX Distributor 


MACHINES 


Factory Warranty Full Training 
Immediate Delivery Installation 

CALL NOW Discount Prices 


1-800-342-3299 
IND. Call 219-256-7019 

CIRCLE 566 ON READER SERVICE CARO 
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COMMUNICATIONS 



Add an Extra 
Keyboard and Monitor to 
your CPU up to 600 ft. away. 

• IBM PC. XT. AT. P$/2 and 100% 
Compatibles 

• Available tor MDA. CGA. EGA (TTL) 
and VGA (Analog) Monitors 



• 25. 50. 100, 150. 200. 
250 tt lengths 
• No eiternal power repuired 
Lengths up to 6(X) K. available 
by Special Order 
Multiple Monitor Configurations 
available 

Prices start at 5219 

CYBEX CORPORATION 
2800 H. Bob Wallace Avenue 
Huntsville. AL 35805 
(205) 534-0011 

anCLE 554 ON RCAOER SERVICE CARO 






Disinbuiin^ informaiion via satellile is profitable and 
cost effective You can deliver iniofmalion anywhere in the continental U.S. in 
seconds lo an unlimited number of IcKalions. You control aulhortzalion to 
receive your transmission. S.T.A.R. provides you with everylhin^ you need. 

S.T.A.R. will help you gel started. Call us today at (801) 225-7000 
Salelliie Technology And Research 

S30 SOUTH COMMfRCf ROAD. OKtM. UTAH 8405B TAX (601) 225-1440 
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COMPFAX, INC. 

CHIPS - ALL SPEEDS 

64K 

CALL 

256K 

CALL 

Processors-Intel 

CALL 

FAX MACHINES 

SHARP FO 220 

.$ 898 

SHARP FO 300 

.$ 999 

SHARP FO 330 

.$1199 

RICOH RF 800 

.$ 799 

OMNI FAX G-55 

$1429 

OMNI FAX GT PORTABLE 

“M/e Are The Cheapest” 

CASE OF FAX PAPER FREE 
WITH ANY PURCHASE 

1-800-243-7775 

In IL. 312-394-3334 

In MINN. 612-788-7476 

CIRCLE Sao ON READER SERVICE CARO 

$1199 



Invisible Network. 


Expanded Memory Support, invisible Network 
is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0. your DOS memory overhead can be as little as 3K 
for a workstation. 13K for a server. And you can increase 
total DOS memory from &40K to 704K— Now you can 
have over 630K ol free DOS memory while running 
the network! If you don't use expanded memory, the 
overhead is still low: 60K for a workstation, 60K 
for a server, 

• Prices include network boards and software— 

Nothing extra to buy. 

• NET'^ Network Operating System is full-featured, 
easy to install, and has extensive on-line help Can be 
used with or without expanded memory. 


"Gooepertotmance 
underloae. elegant 
i/esign. low price, 
simple cabling 
reguiremenis. anp 
Pnad eompaiitiliiv." 
-PC Week 

"The Invisible 
Nelwoft is terriblf 
easy to install . And 
it'sinespensive." 
—LANMaga/ine 

"Ajoy louse. Ihighly 
recommendil." 
—Data Based Advisor 



Model 200 

Model 300 

Model 200 A 

Ethernet 

Compatibility 

IBM PC'XT/AT 

IBM PC'XTAT 

MicroChannel 

IBM PC/XT AT 

6 Bit 

8 or 16 Bit 

16 Bit 

8 bit 

Speed 

1.6 Mbps 

3.0 Mbps 

1.8 Mbps 

10.0 Mbps 

Wiring 

Twisted pair 

Twisted pair 

Twisted pair 

Thin coaxial 

Price 

S215.00e3. 

S315.00ea. 

S399 OOea. 

S399.00ea. 


• File sharing, print spooling, file/record locking, 
electronic mail, menu system, security, network 
management, diskless workstations, diagnostics. 

■ Also compatible with NETBIOS. IBM PC LAN Program. 
Novell Netware 

• 30-day money-back guarantee and one-year warranty. 
For more information, call (41S) 570*5967 or write. 


Invisible Soltware. Inc. 
1165 Chess Drive 
Suited 

Foster City. CA 94404 
(4151570-5967 
Fas (415) 570-6017 


ADD A SECOND USER 

to AST-Z86 or any XT/AT/386 


• Two users can work simul- 
taneously urxjer DOS on 
same or different programs, 
e Use any off-the-shelf DOS 
program. 

e SHARE file, data, modem, 
math co-processor, printer 
and other peripherals, 
e Simple lo install, easy to use. 

.^paodtoi 
maximum ot 9 
by adding 
LpCSHARepfu*! 




DRPCSHARE 


CorporaSon • AMMaptaSi a MaitMro, MA017S2 
(504)440-4201 • FAX (504) 441-0595 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC Magazine 
Marketplace 

2nd Color 
Option Available 
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TOSHIBA p A V ^ ^ 

LAPTOPS^ 

FAX, COMPUTERS, PRINTERS, SCANNERS, COPIERS 


TOSHIBA LAPTOPS 


T-1000 $CALL 

T-1200 F 2 FLOPPY . . . $1299 

T-1200FB $1499 

T-1200 H 20 MB hrd ... $2189 
T-1200 HB 20 MB hrd . . $2295 
T-1 600-286 + 20MB .... $3099 
T-3100E-286 + 20MB ..$2695 

T-3200-286-40MB $3495 

T-5100-386-40MB $4495 

T-5200/40MB CALL 

T-5200/100MB CALL 

ZENITH LAPTOPS 


Supersport Model 2 . 
Supersport Model 20 

" " 286/20 

" " 286/40 

Turbosport 386/40 . . 
Turbosport 386/40M 


PB286, 10MHZ 

PB286, 12MHZ 

PB386,16MHZ 

$999 

$1249 

$1999 

PANASONIC PRINTERS 

KXP-1181 

$179 

KXP-1191 

$229 

KXP-1124 

$325 

KXP1592 

$395 

KXP-1595 

$425 

KXP-1524 

$509 

KXP-4450 LASER 

$1399 



. $1495 
. $2295 
. $3099 
. $3495 
. $4995 
. $5329 


MONITORS 

PACKARD BELL (AMBER/GRN) 1^' .$89 
PACKARD BELL (AMBER/GRN) 14" $129 

“ " RGB $249 

" " EGA $349 

" ” VGA White $149 

PACKARD BELL 
COMPUTERS 


5 IN 1 FAX, PLUGS PC RS232 
PORT, USE AS SCANNER, 

PRINTER, PHOTOCOPIERS 
MODEM CALL 

SCANNERS 

CANNON IX 12 $425 

MITSUBISHI-SP-MU216AF . . $CALL 
CHINON $CALL 

FAXCARDS 

QUADRAM JT 9600 $LOW 

RICOH DX-1 FAX SYSTEM/SOFTWARE CALL 
COMPLETE PC FAXBOARD 9600 . $LOW 

FAX paper lowest $ 

PLAIN PAPER FAX CALL 

FACTORY REFURB FAX $495 

COPIERS 

SANYO SFT 600 $399 

SANYO SFT 605 $599 

REFURB .NEW 

SHARP Z50 $ 399 $545 

SHARP Z55 $499 $645 

SHARP Z70 $599 $755 

CANON PC-7 $1175 

CANONPC-6RE $975 

RICOH LR1 $685 

RICOH FT 2010 $995 

RICOH FT 2070 $1635 


FAX MACHINES 


SHARP UX 30 REMFG . $385 

NISSIE 303 $565 

MURATA 1200 $639 

MURATA1600 $745 

RICOH RF800 $699 

RICOH FAX 10E $1095 

RICOH FAX 15 $1155 

RICOH FAX20E $1395 

RICOH FAX 35 $1595 

RICOH FAX 65 $1695 

RICOH FAX 75 $2099 

CANON FAX 8 $699 

CANNON FAX 15 $835 

CANON FAX 20 $995 

CANON FAX 25 $1575 

PANAFAX UF 140 . . . . $935 

PANAFAX UF155 $955 

PANAFAX UF150 $975 

PANAFAX UF 250 $1395 

PANAFAX UF 260 $1595 

PANASONIC KXF 120 . . .$995 

PANAFAX UF 620 CALL 

SANYO SF1 00 $875 

SANYO SF 200 $1045 

SANYO SF 515 H $1370 

SANYO SF 725 $2495 

SHARP FO 220 $799 

SHARP FO 300 $999 

SHARP FO 330 CALL 

SHARP UX50 REMFG . . .$599 

SHARP UX 180 $865 

SHARP UX 350 $1199 

SHARP FO 550 CALL 

SHARP FO 700 CALL 

SHARP FO 800 CALL 

TOSHIBA TF211 ...$1295 


Terms: These are Prepayment Prices, Discover VTSA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stoien credit card. Prices subject to change, ail sates are finat, defective items replaced or repaired. 


1 - 800 - 383-3199 


714-893-6265 


TELEPHONE PRODUCT CENTER 12603 Hoover St. • Garden Grove, CA 92641 • FAX 891-1202 
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COMPUTER SYSTEMS 


fPWiCX 


Txar 


MQ3M-16 
XT366-16 
MB386-16 

Moae-n 
Mxsae-zs 

MA28$-12 
MA286-16 
MYiaSYSTe»0S 


IMB tMKCKIM $1195 

tW6 64Kc*Cfl« 1195 

IM6 6tKcacnt 1195 

1MB MKcMAt 1695 

1MB 17SK cache 3195 

0KS12K S29&495 

_0KSi.?K 495/695 


pis CAU 




111US .Vi- Ml. SMS 

niiio . M>m i?« 

XTZIM ■ v‘ 7'fm 
XTewot •• 

XT4380E 
.SP£iDiIQB 

I'CMACH USM DISTRIBUTQRS 
mamorO S^hsmOMUr 


^Seagate 


$1H mt 
ST23aR 21» KIT 
ST-125 ?'M0 JIMS 
ST-139 rMB JIMS 
ST 251 e-nai JIMS 
ST-251-1 «?Me JIMS 
ST277RfiMM JIMS 
ST 4096aOM8 JIMS 
5T-4t44R 1J?MB JIMS 
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FROM OTO 43.5 


Landmark Spee<i Test 



' ''WV 


IN 25MHz 


MAIN SYSTEM BOARD B0386 
1 Megabyte RAM on board 
Expandable to 16MB 
Expandable 32K static cache 
Supports WelteK 3167 and 
Intel 80387 coprocessor 
43.5 on Landmark speed test 
One 32 bit slot, two 8 bit slots, 
and five 16 bit slots 

High speed clock 


S pee d 

16 MHz 

20MHz 

20MH2 Cache 
2 SMH 2 Cache 


Norton SI 

187 

23.0 

25.5 

31.6 


AT STYLE CASE 

Five 1 /2HT drive slots 
Reset switch on front panel 
Turbo and reset LED display 
Tower case also available 

POWER SUPPLY 
220 watt output 
1 1 5/230 VAC user selectable 
ENHANCED KEYBOARD 
101 keys 

12 function keys and 
separate numeric keypad 

ONLY 

$2429.00 

Monitor Optional 


Ask about our 286 Line of Contputers 

DATA BANK COMPUTER 

196 WHITNEY PLACE, FREMONT, CALIFORNIA 94539 
(41 5) 490-5002 Fax (41 5| 490-351 9 

iBM PC/XT/AT are trademarks o( Intemabonat Business Machines Corporabon 
QRCLE 564 ON READER SERVICE CARO 


HARDWARE BARGAINS!! 

MITSUBISHI 
MP386 


1.2MB 

Floppy* 1MB RA' 

Drive • 10 ExpansKjn Slots • 2 Serial 

• 1 Parallel e 240 Watts Power Supply 

• 101 Key Keyboard • EGA Monitor & 
Card • DOS 33 


ZENITH Super Sport 20MB $3175 
ZENITH Super six>rt 40M8 $3530 

NEC Multisync 2A 50 

NEC Multisync 30 $750 

SHARP FO-220 

SHARP FO-300 $1125 

TOSHIBA T51 00 $45?. 

TOSHIBA T3200 f V . v. 

MITSUBISHI MP286L-220 $2440 


ONLY *3595°° 

1-800-777-3574 
FAX: 312-916-6188 

ELS ENTERPRISES LTD. 
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IBM PS/2’s 

.,0lo40%ofr! 



Rrtmll 

Jour(«M 

IHM 10-2Hh liMB 

51.995 

SI..395 

IBM V) 2K6 2()MH 

2.595 

1.795 

IBM 50-021 2(lMB 

3.595 

2..1.50 

IBM 50-0.11 1IIMB 

3.995 

2.595 

IHMAO-IMI 44MB 

5.295 

i.2^ 

IBMftO-071 7()MB 

5.795 

3.675 

IBM 70-h6l MI.MB 

5.995 

3.650 

IBM 70-121 12(IMH 

7.995 

5.245 

IBM70-A21 I2I)MB 

11.295 

7.895 

IBMKO-041 44MB 

6.995 

4.285 

IBM 80-071 7()MB 

7,995 

4.825 

IBMKO-III n5MB 

8.99.5 

5.945 

IBM WI-III .1I4MH 

11.995 

8.395 

IBM 5250 tMl’LAT 

KITS 

.595-625 

IBM PS 2MbMC)RV 


SCALL 

IBM PS 2 PART-S - OVhRMGHT DHL 

IBM SOFTWARK 10 

- 5o‘< OFF LIST 

II P LASfcRJhT II 


1.695 

1 II P I.ASI.RJhT IK) 


2.795 1 

.XriHTk'an Micro Computer Center 

60.17 N.W. 

167th Street 

Miami. FT.. .1.1015 


(305) 825-7774 


LAPTOP SPECIALS 

ZENITH • TOSHIBA • NEC 
• SHARP • OATAVUE 
The Latest Laptops at Low Prices 
along with a wide Selection of 
Accessories including . . . 

• SVa" or Ext. and Int. Drive 
Units For Laptops and Desktops. 

• New Tandy 1400 LT and TosftlPs 
11004- Internal Hard Drive 
Upgrades. 

< 1200 and 2400 Baud Modems. 
Oiconli Printers and Numeric Key- 
pads For Laptops 
Panatax and Sharp Fax Machines 

For Fast Reliable Service Call 

COMPUTER OPTIONS 
UNUMITED 

201-469-7678 >7 Days 
9AM-10PM (EST) 
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COMPUTER SYSTEMS 


PROMPT DELIVERY 


386 


MM 80386 1&20 CPU 
1 MB Ram Expandable to 8 MB on Board 
interieMd Metnoty Access 
8tQ87 Co'pfocessor Sodci 
NORTON $1.23 LANDMARIU2SMHZ 
Throughput.SOO KB 
1x32 Sit. 4x16 Bit; 2x8 Bit Slots 
XENIX. NOVELL & OS/2 CompMible 
Hqh Speed OuM Hard & Ftam Corxroief 
Seagate ST-2S1 42M6 Hard (>ive instated 
Japanese 1 2 MB Floppy Orne 
Smal Foot Pnm widi S Half Heigtit Case 
CiockX^alendar • ParMtel Prtnttr Port 
Keytronc 101 Keybcard 
HMcuies Compatible Monographic Card 
m Mono Moretor w/TUi & Swvel Base 
OMce MSOOS 33 or 4jn wiGMBASIC 
One Fii Year Parts & labor VAeranty 


ONLY 


$1995 


SAME CONFIGURATION 

ON 286 SYSTEM 

ONLY S1395 

SAME CONFIGURATION 

TURBO XT 640K 20MB SYSTEM 


ONLY 


9995 


PRACTICAL 

COMPUTER PROOUCTS 

1200 Mohawk BM.. Sprinpfteld. OR 0M77 

FOR ORDER: (503) 726-7775 
TH^INIOU. SUPPORT (503) 726-7789 
HX LINE: (503) 726-7852 


OMMr/reptfMw MUMpeiiit 

(Prlc«* SuOtect lo Chang* Without None*) 
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THE GIANT SLAYERS 

aoaae-asMHt-noMBsi 279 
1MB a2M OWSMmurytio 16Mb> 

1 2MB or 1 MMBFkvpy Dnv* 

110MB. 2$mS HO w«< 1 I M CoM 
r«o Sanai « ParWhM f\>rti 
eoaar-TSMHi a 00207 socam 
Super CaM mth 200W f^wer Siwty 
EnftarKad ■ lOt Kayfeoard 
Ona Vr werranty Parti & Labor 
Opeom 4CA«toJ0OMBiHo<,««i387V«>ao *K 

ESC386-20MHZ-42MB $19891 

ESC Computers, Inc. 

( 213 ) 655-3605 

Fan (213) 655-8945 

CIRCLE READER SERVICE CARD 


2 

8 

9 

5 


AVOID THE HASSLE 
& THE RISK! 


1-800-GO TO PRC 

GREAT PRICES 

For example; 

10 MHz AT 640K VGA System 
$1425 

Highest Quality Components 
Knowledgeable & Courteous Personnai 
Full Line Computers & Peripherals in Stock 
Geirtailal 


uevy ] 

9460 Teistar AmTl 
_ELMflpte. C^l^ia 91731 


IN CAUFORNiA. CALL' i-die-asoeBio 


CIRCLE S7S ON READER SERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


COMPUaera 

ALR AdvsncRd Logic RcMarch 

FlaxeaclM 8X3MZ.40 

t 9.406 

Flawaeh* 2SM6Z-40 

1 5.970 

naxeaeb* 2696aoT-nee 

6 A06O 

FlansetM ZOaOflOT-Roe 

6 9.996 

F)*sc*cn*3S366-150 

t 7,620 

Sanyo Laptop 

$ 075 

FAX-sImlles 

Sanyo SFBISH w/phon* 

t 1.960 

Sanyo 8F300 

• 1.000 

Paiwlui UPtSO 

t 1.000 

Ptiwlai UF20O(2SOK> 

• t,aoo 

Sanyo 8F73S(S12K/1MB) 

6 2,900/2050 

Panaaenie KXF120 

• 1.000 

COMPUFAX 

62S2Sun00t Dr. 

PH218 

S.MIAMI, FL 

33143 

TM : (305)284.9534 Fax 

(305)661.8967 
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Computer Systems Disk Drives 

8088 sys 640K20UBCGA 

$1066 

286 sys 640K 40MB EGA 

$1709 

386 sys 1MB 80MB HO VGA 

$3295 

TIGERBOARO 286 upgrade XT 

$205 

SEAGATE ST251 40MB HO 

$333 

SONY 3 5' F Drive 720K 

$84 

SONY 3 5" F Drive 1 4UB 

$99 

FUJITSU 5 25- F Drive 360K 

$67 

FUJITSU 5 25- F Drive 1 2MB 

$79 

ORCHID Pro Design 512KVGA 

$425 

NANAO 16- FlexScan 9070S 

$1075 

DMC 


1234 South St.. Loag BmcH. CA. 90605 

Tel: (213) 422-4444 
Fax: (213) 422-7676 


CMCl£ 576 ON READER SERVICE CARO 


Rent From 
The Leader. 



1 - 800 - 444-9930 


Locations 

Coost-To-Coost 

Ea0> FiencTna b ownad b ap*t9*d 

riantfiaa Oppo n uniM i A nn ai Ai ii 

CIRCLE S70 ON READER SERVICE CARD 



of Discounting = 
Computers. Fax = 
& Cellular Phones = 


.Shja .SCO- |jruJ> S 


- ttff MfiR VMAC INDUS T Htfc S INC = 


=: :2.'ii Kjtv i*% = 

— Kji> tHtWNhmi TX 77JS(» — 

= I 7H.W2-l)7J7hAXi7|1|574JSh7 = 



CIRCLE 574 ON READER SERVICE CARO 


100% COMPATIBLE 


$1713 

386/25MHZ 

CALL TODAY! 1-800-999-2807 
Complete System with 1 MB-OWS. MONO 
1 2MB FD, 287 387 SOCKET 
NO TRICKS NO HIDDEN COSTS! 


LOVSeST PRICES FOR 
1 t HO. EGA. VGA. 286 12. 286 16. 386 20 
COMPATIBLE WITH OS 2 AND ALL MAJOR N£ TWORKS 
FULL TECH SUPPORT AND CUSTOMER SERVICE- 


CAPITAL COMPUTERS, INC. SINCE 1980 


CIRCLE 571 ON READER SERVICE CARD 


DISK DRIVES 


r “ specTal rewlir coupon I 


1 Capacity 

Flat Rate 

SPECIAL 

1 10-19mb 

$99 

$89.10 

1 20-30mb 

$125 

$112.50 

1 31-40mb 

$150 

$135.00 

*41-49mb 

$175 

$157.50 

1 50-e5mb 

$210 

$189.00 

-86-120mb 

$275 

$247.50 

1 12M50mb 

$325 

$292.50 

1 Test & Eval. 

$25 



VALID THROUGH 6/15/89 
We repair most major brands 
FLOPPY DRIVE REPAIRS 
FLAT RATE ONLY $45 
90 day warranty on ail repairs. 

5 day turn-around time, 
jb TECHNOLOGIES, INC. 
21011 Itasca St. #F 
Chatsworth, CA 91311 
Telephone (616) 709-6400 

anCU 576 ON READER SERVICE CARD 


PC Magazine Marketplace the ultimate target market! 

Thi* brand specifiers whti read PC Majiazine donT have the time to simp around, 
their only concern is ftetlinx what they need as ijinckly as po.s.sihle. 

Theyll MtCTT their attenlian to Pf Mataiine Marketplace 

For them PC Magazine Marketplace^ Direri R«-sp<mseyUisplay .Ad format repre 
sents a fAst. easy and msl efTecUve metlKid of produci acquisition The>' kiii«w it will 
have the products they need and the information thi'y want rej^ardinx price, volume 
discoiiiiLs, specifications and delivery 

If you think that your busineMcan iH'iiefii from the TOO.IMKI brand specifiers who 
read PC Magazine ... YCHrRE RIGHT' 

So take MltEn actiM and call (212) 5(I3-.‘>I15 or (M») 825-4AOS 
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THE SHOWCASE FOR PRODVCTS AND SERVICES IN THE MS DOS MARKET 



DISKETTES 


MAJOR BRANDS FOR LESS! 

BULK DISKS a TAPES 

FORMATTED & UNFORMATTED 
100% CERTIFIED • LIFETIME WARRANTY 


MAXELL 


SONY 


S’A" DS/DD 49 ' 5 V 4 '' ds/dd 39 ' 
yh" DS/DD 1.05 5 Va" DS/HD 89 ' 

OiMS Urnimum qMntily 300 Witn Tyv«h & laMl kil» 

FortnanM Aoo <0c p«< D<«* 


QD2000 15.91 

QD300XLP 17.84 
OD600A 19.53 


CALL FOR FULL PRODUCT LINE 


In NJ 201-462-7628 800-222-0490 FAX: 201-462-5658 

• 24 Hour Shipment • 

^ MEGASoff ^ 

P.O. Box 710, Freehold, NJ 07728 


CIRCLE 900 ON READER SERVICE CARD 


EXPANSION UNITS 


DYNAMIC 

ELECTRONICS 

Add SIMMS Power to 
your 386! 

nrra. ORms SMc 

■ on <4K 2S4 X i 

■OIII M X 9 

■03IT 4444 1 WS X • 

■e3l7SX IHKO 1 MB X 9 
•0C2I7A 


PHONE: (714)855-0411 
FAX: (714) 855-8504 

23$S2 QjuiBu e Canter Or. St. L 
Hills, Ci. 9e6&3 


MEMORY g: 

64-t5 P $1.25 ONE MEG. ZIP 
256-15 P $5.95 SIP AVAILABLE 
256-12 P $6.95 INTEL CPU IN STOCK 

MODEM !Xizi $69 
VOICE CARD $199 

ITC 

(714)730-1121 FAX: (714) 730-3837 

PRICES SuejECT TO CHANGE WITHOUT NOTICE 



QRCLE SM ON READER SERVICE CARO 



It4^ prompt DEUVERY! 

Ill .6 SAME ::a> bHiPPiSuiUSUAU-V) 

OuANTnvcM ntCEt tHONkO AML* la 



EXPANSION UNITS 


D£LTA COMPUTING 


SIMMs 


1MB X 9 eons $299.00 
1MB X 9 icons 279.00 
2S6Kx9 80ns 109.00 


2S6Kx9 100ns 


99.00 


DYNAMIC RAM 


412S6 

80ns 

$ 13.95 

41256 

10009 

12.95 

41256 

120 n9 

11.95 

41464 

sons 

12.95 

41464 

100m 

10.95 


vm 800-227-4051 

MiG 

MISC. 


27128 8087 

V20 

27256 80287 

V30 

27512 80387 


CALL FOR CURRENT PfeCCS 


OaTACOtfHitMQ TeCK COfV. 

aa Na Aunlt BcL Nawbufoh NY 12Sg 

1 FAXSTi-S 


PH# 9i4-aae-7oeo 


PH#aoaO 679045 FAX 3808 6801 

CIRCLE sn ON READER SERVICE CARD 


PERIPHERALS 


9-TRACK TAPI SYSTIMSI 



OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

• PC/XT/ AT/386/PS2/coinpatibks 

• 800. 1600. 3200, 6250 BPI 

• Free tutorial on tape systems 

• Fastest tape subsynems available 

• EBCDIC/ ASCII convenion 

• IBM & ANSI labeled upes 

• DOS, XENIX, UNIX, PICK 

• Highest quality customer service 

• Quick delivery 

■ Software tools supplied 

• Stock full range of tape drives 

• Network backup and More! 

Overland Data Inc. 

5620 Kearny Mesa Rd. 

San Diego, CA 92111 
TM; (619) 57l-355f ♦ FAX: (619) 571-0982 


cmcLE saa on reader service card 


PERIPHERALS 


ALLNEW!!! 

9 TRACK TAPE 
SUB-SYSTEM FOR IBM 
PC/AT/386 
atartino •• low aa 


$2,595.00 



1 YEAR Warranty! 


For Information Intarcharigo, 
Backup artd Archival Storago 
Featuring: 

• ANSI Std. at eOOVI 600/3200 bpi 
a Software, cables and controller 

e Protective dust cover/door 

• MS DOS. Xenix .DEC compatible 
e SCSI*, AT Bus or MCA Interface 
e 25/50/1 00 ips speeds standard 

■ optional 

AKSystems Inc. 

20741 Manila St. 

Chatsworth CA 91311 

Tel: 818/709-9100 FAX81 8/407-5869 


aRCLE SS4 ON reader service CARO 


PERFORMANCE PERIPHERALS 
for 

TOSHIBA lAPTOP COMPITERS 

• J-dK) hp> ExpMLkHHi St$M Inimul .Mtideim li)r 
Tl 1IK> *- . TI.HN). TIMHI. TMIK). TSIlXI. TvilV 

XliiEC-S.W RIM&AcmnurOiupImxIu. 

1911 ixk RSiU U)MMS t)H->) 

• .’dH) h(is InHmil Mudnn liir Tnshdu TIIXR) 

RJII & Urousik OHipkr tarfc.% 

• >41X1 hps Buili-ln Mndrm <i>r Ti JIK). TIWKI 
M.>4lU-S.>9>) igil laci-pmernmuiil nide' 

• lOMXtS- > ExpafMMi .Skx Card S>.1 >E-SI<N 

• lhal OOMMS tvpuMNi ('jrd Di.UE-$i99 

• SIN UU It) Evfunsiiin Card MNE-SiW 
-44)M.\LS-J IrMrmaiTIIIOOCatd 

. ubiMaftl'S'ER rMrnai hanm ptMtr park.N 
and pimrr adaptm liir ihr l^ip rompuim 
PRODICT ROD Corporation 
l>ac)6c #.>UI. SanLiiMikski.aqCtOI 
PIkhk (805) 546-9715 FU ((KH) 546-97 16 


CIRCLE sas ON READER SERVICE CARD 


PC MAGAZINE ■ MAY 3 0, 1989 

448 












PC MAGAZINE ■ MAY .U). I 4 H 0 
449 







ACCOUNTING 



World's Finest Fund Accounting fioftware 

Onnjl L«i|ccr Utility Billinit Pola c CiUtiom 

Vtounh Pjyablr Butinru licrnsc ( jsh Mjnanemrnt 

Purrhatf Ordrr AttounK Rcccivabir Worii AUruftcmynl 

Payroll Invpniofy Cdsh RpRlylpi Syylemy 

Ppfionnrl Fixed Awen ftiLiirnye 

UNIX. XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WILLITS SYSTEMS 
35754 Mission Blvd., Fremont, CA 94536 • (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Education, Special Districts 


ORCLE S93 ON READER SERVICE CARO 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial ^lorting requirements 
of not-for-profit and governmental organizations 
The SystOT (e^res multiple fund and fiscal 
years, user-defined reports and six levels ol 
account coding Modules offered: G/L. ArP. A/P. 
Payroll. Encumbrance. Expenditure Budgd. Reve- 
nue Budget and Lotus/OBase interlace MIP FAS 
is available lor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Huntland Dr . Suite 340 
Austin. Texas 78752 
(512) 454-5004 t-BOO-MIP-FUNO 

DBASE ACCOUNTING TOOLS 

'GENERAL LEDGER 'ACCTS PAYABLE 
•dINVOlCER & A/R 'SALES ANALYSIS 
'SERVICE BILLING 'ORDER ENTRY 
'JOB COSTING 'JOB ESTIMATING 
'PURCH ORO/INVENTORY 'PAYROLL 
S99ea + s&hw/d6ASE2.3or3 4^ SourceCode 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave 
San Diego. CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


BUSINESS 


What to BUY 
Who to HIRE. REWARD 
What's top PRIORITY 


I Quickbr> ckviy tbow botb objectivt I 
^ and intuitive IradeoCti to your manage- ■ 
I raenl, depanmeni or peen. Focus on I 
“ wtint matteis. ^xed appr ovals. Spend “ 
I kss time in "x****«f | 

I Decision pAD^makei the familiar ■ 
decision mstrix owne alive on your PC. I 

( Plain English uoilubeet Fan. easy ■ 
graphic operation. 3-D Groupware I 
I option. Pnctknl, created by a senior line | 
I manager. S193. Sattsfaction guaranteed. B 

I '‘Highfy recommended"- BYTE j 
I'7>n hooked"- Dyson, FORBES i 
^'Welcome addition" -VC | 

FREE Demo ($10 value) 

I CALL 800-237-4565 ext 138 | 
I Apian Software 415-851*8496 ■ 
Jbox 1224 Menlo Park,CA 94026^ 


PC-FUND 

The leading fund accounting system tor local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable. En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting, Fixed Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depis PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE. INC 
PO Box 773028 
Steamboat Springs. CO 60477 
(800) 551-4458 (303) 879-5770 


BUSINESS 


I New For 1989: 


THROW AWAY 
YOUR COMPUTER 
MANUALS 


PROFESSIONAL SERIES 

CEU 

PRICE 

1 Lotus 1-2-3.. 

$199 95 

1 WordPerfect 5 0 

199.95 

1 Dbaselll* 

199.95 

1 DOS 3.3 

.. 19995 

1 intro to IBM/PS 2 

199.95 

1 DisplayWnte IV 

199.95 

1 Enable 

199 95 

1 Symphony 

199 95 


All Titles Approved for 

Contirtuing Education Units 
from Georgia Instllute of 
Technology. 

• Self-contained, 
interactive training 
videos. 

• Demonstrates every 
command in detail. 

• perfect for group/ 
repetitive training. 

• 60-day unlimited phone 
support hotline. 


For ProducI Information 
and Brochure 
1-800-537-1641 


MICHAEL HALVERSON 
& ASSOCIATES 
1313 Newburgh 
Westland, Ml 48185 
In Michigan (313) 729-0325 
FAX: (313) 729-0238 
Vl$lt ut at Spring Comdex 
April 10-13 

McCormick Place. Chicago 

CIRCLE 594 ON READER SEmnCE CARO 


BUSINESS 

PROJECT 

MANAGEMENT 


PROJECT SCHEDULING 
IN 1-2-3 AND SYMPHONY 


PROJECT CALC *sddt In* new nwnu 
ctwicee to create projects on your 
spreadsheet Link project costs & dates 
vHth budgets Ask 'what-ir wRh time' 
Draw uanti eharts ol dates, slack 
time, miestones And PERT charta or 
network diagrams ol tasks Prim charts 
through PrkuGraph wlih cokxs. iMas 
and legends. Format and prirv tabular 
reeerti of dates and costs wKh /Prim 
PROJECT CALC performs crttlcal 
path analysis Find the earlletl/latest 
start artd nr>lsh dates for each task 
SpecHy work hours, vacatioos and 
holidays on a graphic calendar Works 
w«h CGA. E(3A. VGA, Hercufes $t799s 
FRONTLINE SYSTEMS, INC. 
Box740e-PC. San Francisco. 094 120 
(600) 451 -0303 kSS, (916) 677-7t71 xS5 
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Business Plans 


B/zFEamBuilder'* oukkiy* 

j ctLsily complete an efTeclive business / | 
I marketing plan for presentation to in- { 
jvestors. Sr. management or clients. A i 
j comprehensive and proven framework I 
' — Over H5 pages of outlines, headlines. ' 
structured sentences & paragraphs, lists, 
financials, suggestions... already typed 
into 29 ASCII text files & Lotus'. . 
Follow tutorials & edit into a ftni.shcd I 
plan. Includes manual. Preferred by j 
investment capita) experts, corp. mgrs & 
experienced consultants. $99“-fS3 UPS 

Tools For Sales ~ .'V>-day accept / rciuml 
1.1.1.15 Wiliicrcst Drive Sue license avail.* 
I Los Altos Hills. CA 94022 Vtsa*MC*Ainex| 
1 800/ 442-7.17.1 • CalUudas. I 
CIRCLE SOB ON READER SERVICE CARO 


COMMUNICATIONS 


MULTI-LINE PC-DOS BBS 

The Bread Boaid Syslem (TB6S) - Secure, 
reliable, lull-featured commercial EIS tor IBM 
XT/AT/386.'PS2 or compatible Easily custom- 
ized by non-programmers Kermit. X & Y - 
Modem High p^ormance allows up to 32 
simultaneous callers. User audit trail 
3(30/1200/24()0/9600 bps 
eSofl, Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 60014 
(303) 699-6565 


COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Compuler-Telex-Link. Replace 
that aging telex machine' Add telex service to 
your business lor cost elteclive worldwide com- 
munications! Computer-Telex-Link transforms 
your PC inloaslate-ot-the-art communications 
tool tor telex 
Cawthon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
Phone 313-565-4(X)0 


CONSTRUCTION 


CONSTRUCTION ACCOUNTING 

Comprehensive, affordable software for build- 
ers and contractors Job cost, billing and 
draws, payables, check writing, purchase or- 
ders. discount and retention tracking, all in one 
package- -$795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able. General Aixounling and Payroll 
YARDI SYSTEMS. INC 
813 Reddick Street 
Santa Barbara. CA 93103 
805-966-3666 

CONSTRUCTION ACCOUNTING 

The CMAS Syslem is designed for contraclors 
where tracking job costs is required. Modules 
include: Job Cost, PR, A/R, A/P, GL. PO's. 
Inventory. Service. Dispatch. Estimating. In- 
voicing. and Report Generator CMAS is fully 
integrated Multi-Terminals available 
OATA-BASICS 

11000 Cedar Road Suite 110 
Cleveland. OH 44106 
(216) 721-3400 


DATA BASE 


dBASE III PLUS Workalike 
Free Trial, Send No Money 


PC MAGAZINE MAY 17. 88' Hid, 

*1 on 1 IS a programmable ralationai 
DBMS. . faitar operaton in the interac- 
tive mode. . the menu mode is a fancier 
and more complaie version of dBASEs 
Assisianimode ..1onls3tlftaqre« 
deal tor those who would be dad to nave 
a dBASE ill PLUS done' 


FREESOdayrd Mprovsn. (USAoNy)ju« 
wnM. or txhf now. money beck quwarNH. ual 
2033750914 (68. * 15 6h cNvAmEi 



ROOTS III FOR GENEALOGY 

Organize your tamily tree and print camera-ready 
family books containing charts, text and indexes 
Store, lefrietc and display 1,0(K)'s of tamily tacts 
with biographical skelGies and source documen- 
tation Lightning-fast searches and soils 750 
page manual Satisfaction guaranteed Write for 
free brochure $250 ( -t- CA tax) 

COMMSOFT 

2257 OldMiddlelieldWay.SteA 
Mountain View. CA 94043 
415-967-1900 800-327-6687 


PC Magazine 
Marketplace 

2nd Color 
Option 
Available 


V. 
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DATA ENTRY 


DESK TOP PUBLISHING 


DATA ENTRY 
EMULATOR 


Runs on Stand-alone or networked 
PC's, compatibles or PS/2's. You will 
not find any Data Entry System 
•FASTER, EASIER to use. or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-iO key 
option. Fully menu driven. 

A complete edit language included. 
Call for our free 30 day trial period. 
Price $39S • 

avail for IBM AS/400 & S/36 

COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 98020 
TEL: 206/776-6443 
FAX: 206/776-7210 
1 iH USA; 800/356-0203 
ORCuaaaONi^AOCRseRvicE cam 


I Everyone is talking about 

RODE/PC from DPX \ 




DATA ENTRY 


has changad. . . 

From lajrpMidm I 74 fa NMffhHa. 
CAM, and NMarf New even the tnos 

complex dJU entry 5 being done on PCa 
Whether on one K, or on doiens in a LAN, 
KajrtfittjrM provi^ a profesionai grade 
dataemrysystem beaieoluse.produccivcy 
and unmatcred range of capibiRies have made 
K the most widely used PC -based system In 
ttitwerW. 

Bring your dau entry 
up-to-date with . . . 

KevEntrvlll 

Complete Evaluation Package 
Available 

l-S00-S3]-U79o.i»si»> ms 

OWete 600 OW BEADEW SCRVICE CAWO 


VDE • Viking Data Entry 

II dala integrity and easy application design are 
high on your priority list. VDE otters it all and 
more From single-user MS/OOS to multi user 
UNIX & VMS VDE has become the solid 
choice Give us a call Ask about our demo 
evaluation package and see tor yourself 
Viking Software Services Iik 
4808 £ 67rh Street, Suite 100 
Tulsa, OK 74145 (918)491-6144 


HI 


ENTRYPOINT 


Develop and run cuslomued PC dala entry 
applications Powerful validaiKKi. editing, 
audit trails, accumulator balancing and math 
functions make Entrypoint 90 ideal tor high- 
volume data entry m distributed, LAN and 
standalone environmenis 
Accepts scanned input, mierlaces with 
communications padiages. integrates external 
C procedures Excelleni tor OEM VAR apps 
and as front-end to commeraai networks 
Award-winning manuals and exceiieni tech 
support make conversion quick and easy 
Call for a tree demo ditkelle or Application 
Cotalog. Ask aboot our Reseller program. 
DATALEX 

1(X) Pine Street. Suite 2400 
San Francisco. CA 94111 
800-962-8688 415-362-4466 
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DESK TOP 
PUBLISHING 


Desktop Publishers! 


when you need the tools lor 

Screen Capture and 
Image Management: 

Cdlage^^^ 

Publishing Utilities 

Accurtte, super-last grayscalmg. mage browsing 
within your NpScabons, capture preview, LIM 
EMS 4.0 supp^. and much, much more/ 

Supports EGA. VGA. Horculos. CGA. MOA 
ad^rs Suggested retail pnee, oNy ^00 93 

■ MR nner media, ir>c. i 

(603)46S-3216 VOi^. -7195 Fax Vga, MC, Am.Expj 
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Maps ol the World, USA. and all 50 stalesi 
All major Maonlosh S IBM lormats 
Ideal tor puDlicalions ar>d presentations. 
For FREE brochure 
call or write: 

800 - 334-4291 

iqMiXH SoTTwOf Inc to 7S7 ia-no».»v«» Mj 0t4J0 
CIRCLE 753 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 

PC Magazine Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


We don Y ^ newsletters 

But if you’re doing, 1,000-page technical documents, we’re the 
best— automated , style-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC™ 

The techni cal docuntentation and specifications spccialist. 

Command TechnolofL) Corporation, 1900 Mountain Blvd., Oakland. CA 94611 
Telephone <41 5)339-3530 Telex:509330 COMMAND TECH 
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Optical Character Recognitjoii (OCR) 

PC-OCR’" software converts printed/typrt 
documents mlo editable text files lor your 
desktop publishing system Supports HP Scan- 
Jet. Canon, Panasonic and most other desktop 
scanners Pre-lrained lot rnany popular lonis 
and trainable to read virtually any typeslyle. 
inci loreign loots Reads proportional text, 
matrix printer output and Xerox copies S385 
Checkr'AMEXA/lSA/MC/COD 
Essex Publishing Co 
PO Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 


EDUCATION 


Improve Your 
English Usage 


Th* WIGHT WAY TO WRITE AND SREAK* w* h«l« 
pov r«vc«w problam sraa* o' Er50l>«b uaap* Thia 

TK.a PC-baaa4 Mu'aa cwna an IWW m Ca aiW moat 
eernpaipb'at and haa ne aeurLda •> ta<n«a. ,wal 

aipkanatien o—e—'tiwd to r»w*o ^ eraew uMO* 

Ofdar Ce>«aa«IHenSlt 'drakaflalDSOOl 
OEdar Caw'aa*t06 an 9 It ' d u lii lt a (.79M8i 

TSa caal « SdV 95 ppd papabla bp atiacb m ragwap 
OHlar NJ Eaa^ania add S3 00 aalaa ku Oidw tram 

M)IH< ummunKdbonp UnlMiM 
P O 

IVnininiDp.NIOMtf 

CeopngM ptelaetad bkil net ea«p (au ta a lid 


ENGINEERING 


SIMULATION 

GPSS/PC is 3 lull-power version of GPSS, the 
most popular maintrame simulation language 
Spedticaliy designed lor interactive use on lo- 
de’s high-speed microprocessors. i1 is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior of corripiicaled real world systems 
MINUTEMAN SOFTWARE 
PO Box 171/B 
Slow. MA 01775 

800-223-1430/508-897-5662 Exl.316 

ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (pioRer driver) provide integrated engmeer- 
ing/soentilic 2-0 & 3-D graphics with NO PFK)- 
CRAMMING REQUIRED' Menu-driven, flexible, 
prolessional Choice oi torm^: tabular/line, con- 
tour. bar. pie. 3-0 wire (tame & much more' 
OMNIPLOT(S) $195, OMNIPLOT(P) both $295 
MICRXOMPATIBLES. INC 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


PC Magazine Marketplace the ultimate target market! 

Till- liraiid s|HTinprs«hn rrad P(' Majiazitii- d<in1 ha\t> llif unit' In simp amiitid. 
tiu'ir iiiiK' (‘Diircrn i.s ftoltinA what Him n<'«‘d as ({iiickly as imiskIIiIc 


Ttwfll MIECT tiMir iltralion to PC Mark«tpla<E 


Fur Ilirni l*C MaAazino Markt*iplan*'s DirtHf Ki‘.s|mihm' D i.spl.iv ,\d fnrinai rrpri- 
M'litx a fast. (*a.s> and cool ffTertiw nii'l Imd nf prodiK l .i('i|iiisiliiiii. Tim kimw it will 
hawtiu* pmdurlstlHn'RfHHjandlhc inriirniati<*ii (Ihi want ri-f(ar<iiiixprK''-.M>ltin)i' 
dis('<iiinl.s, simciricatintis and dchwn 

Ifvdulliiiik I liaivnur business can lH-ni‘r>t froiiilhcTiKUMNiiirand siH'cirierswIm 
read l»C Majfa/me , TOU RE RKIIIT' 


So lake MREa actm and call (212) 563-51)5 or (SOO) )C5-4.4DS 
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FINANCIAL 



MoneyCounts^ 5.0 


The $29 Money Management 
Solution. Guaranteed. 


OlMtrCowns.t IS (hr e^sy'tO' 

use. CPA'designed money 
management/accounting program 
lor home and busirtess il offers: 
Cash, checking, savings it credil 
card management, checkbook 
balancer, budgeting, finanoai 
statements, graphics, fast financial 
data base with three-way look-up. 
inquiry reports it on-line help 
Handles up to accounts and 
100.000 transactions 
priatetf mmiI. let c*pf pratected. 

MOKrCoam S.0 *ln> 

■ prints any type of pin-feed or 
laser check it updates your 
records automatically 

■ estimates your 19(M income tas 

■ analyzes financing options it 
savings programs — computes 
interest rates it loan payments 


• prints amortization schedules 

■ manages mail lists — zip it alpha 
sorts — prints labels it indes cards 

• provides password protection 
fiscal year support & pop-up 
notepad 

■ Mday money back guarantee 
(minus shipping) 

C»nori9iid$2Splvs$S 

sttfppkig/lmadlliig 

Cneck/VISA/MC/C.O.D. 

h800-223‘6925 

(it Cuada 319139517300) 


Dept. M 

!t73 Collins Road N E. 
Cedar Rapids. Iowa 52402 
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METASTOCK 


O P ■ t S I o 


A L 


miors Combine your intufbon as an investor with the brainpower 
•Cnyitc of computerized technical analysis. MetaStocK Proles- 
sional otters a wide varie^ of sophisticated charting tools for stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 

• Up to 36 muibpte. movable windows • Profitability tester 

• 40* pre-programmed indicators • Import/export data 

• Compatible with 16* data services • Unattended operation 

• Oesl^ publishing compatible • Supports over 130 pnnters 

• Create your own formulas • Extensive user's manual 

For a $5 demo disk, or for complete literature, call toll-free: 

1 - 800 - 882-3040 

EQUIS Inlemational • Box 26743. SLC.. UT 84126 • 801-974-5115 


■ 


SAVE EDITING TIME 

REFINE touches up financial tables before you 
impoil them into your word processing pro- 
gram REFINE reads ASCII tables (Kepared with 
ariy spreadsheet program. Options to insert and 
align currency symbtfs, bracket neg numbers, 
change zeros to dashes, search and replace 
Convert tabs and settings Only $79' 

REFINE SOnWARE 
P OB 34027 
Bartlett. TN 38184 
(901) 385-1940 


FLOWCHARTING 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET . . . 


TurboFlow $69 
Flowcharting for IBM PC/XT/ AT/PS2 



SH9 with Logitech Mouse: 

* Cul/patic. ikag. rcduce/cnbrgi: 

* E(paR«labic ^jmhoi library 

* Drawing uk lo 4 pages 

* Pafr-up icno menu 

* Support all pknicn. 

' Curvev ellipses 

Dayiron Electronics Inc. (214)449-2137 
410 S. Sherman #104. Richardson Ts 75081 
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FLOWCHARTING 

WINDOWS FLOWCHARTER $79 

RFFiow 1 $ a drawing tool designed specihcaliy 
lor flowcharts Easy to learn, easy to use 75 
shapes automatically adjust in Move, 
copy, or delete groups ol othbCts 7 levels ol 
zoom Use mouse or keyboard On-line user's 
manual $5 trial disc RFFiow requi'o', Micro- 
soft Windovrs 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland. CO 60538 
(303) 663-5767 

BETTER FLOWCHARTER 

Know before you buy' EASYFLOW Is the superb 
iiowcharting program chosen by over 30.000 
users, and very tavorably reviewed in the March 
10th 1967 issue of K Magazine. See the 
Index to Advertisers' under HAVENTREE to 
find our large display ad in ttiis issue Now 
available with 30-d^ MONEY-BACK guarantee 
HavenTree Software Limited 
Order Desk 1-800-267-0668 
Information (613) 544-6035 
Telefax (613) 544-9632 


GRAPHICS 


GRAPHICS 




35mm 

Sl^lechsu^Tm.' 

thansos ie-stio1 FBtt 
Ca« for details 




Only S8 per slide. 

1 - 800 - 222-2592 
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GRAPHICS LIBRARIES 

Very Fast 20/30 Autoscaling Graphics for Mi- 
crosoft L^iguages 30 Lines Use Color Fast 
Polygon Fill, Solid/Wireframe Color/Blinking 
Text X-Y. Bar. Contour & 30 Fishnet Graohs 
Supports CGA/EGA/VGA/Herc & Dot Matrix/ 
Laser/Plotters dr Full Resolution. Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
•b $30 

CHIRP TECHNICAL SERVICES 
PO Box 551. Del Mar, CA 92014-0551 
(619) 632-9510 


irlni 


THE 9 lO 24 KiN PHINrEH IHANSLATOR 


IB M 5'A 3 Va 

STOPS STRETCH FROM AUTOCAD 
VENTURA-PRINT SHOP-P/MASTER-TAXVIEW 
PLUS 100 a OF 9 PIN GRAPHICS PROGRAMS. (619) 743*5315 
PqiNJS ^ G RAPHICS IN LQ. FAX (619) 746^31 

^ ^ ^ Supports 60 Printers, DEALERS WELCOME 

Recommended by Epson. NEC. 


VISA I MC 

Panasonic. Seikosha. Star. Toshiba. SuSv^La”^ 
Autodesk, Softview and more. f a c ateWg C4 S292S 
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PEN PLOTTER EMULATOR 

FPLOT lurns your dot matrix or laser printer into 

an HP pen plotter Fast hi-re$ o(4p(X No jagged 

lines Vary line width, color Works with Auto- 

cad. Dratix. etc Supports NEC PS/P6. IBM 

Proprinter, Epson LQ^. Toshiba, HP Laseriet 

Hercules/CGA/EGA/VGA tor preview $64 

checlumo 

Fplol Corporation 

24-16 Sleinway St . Suite 605 

Astoria, NY 11103 

212-418-8469 

AMAZING TECHNICAL GRAPHS! 

--- Introducing AxiNn'” — 

Discoitef how easily you can create pubiication- 
(gjality scientific gr^ on your FC. 

• ultra-high resolution, color. 20 & 30 

• import Lotus/dB/etc.. export WP/PgMaker 

• anal'^. explore, display, customize 

• intuitive menus, online help, intvactive 

60 Day Money B ack Guarantee 
TtiMetexme (SOQ 548-5653 ad 237 

444 NEf^term#210PC (206) 527-1801 in VW 
SslIle.VA 96115 (206) 547-0B2B FAX 


PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does tor your printer whal TURBO 
PASCAL'S BGI graphics does for your screen- 
in ultra-high resolution' GRAPHLINK com- 
mands work exactly like TURBO'S BGI com- 
mands. so adding printed graphics (o your 
programs is a snap— and requires only two 
additional lines of code' Supports HP. Epson. 
eM.NEC&Tosfxbapnr«rsOniyS95 + $4stY 
VISfTECH SOFTWARE 
05 3607 Ridgewood Ct 
Pittsburgh, PA 15239 412/733-4775 

RAINDROP'- 

FAST, compact PrtSem Utility lor end users 
AND developers. Hardcopy as last as 10 sec 
Average binary size «6kt^e 12 video graphic 
sids Scale, rotate, colorized & more CALL’ 
from user written programs Complele 9 & 24 
pin dot matrix, ink )el & laseriet library $39 95 
RAINBOW TECHNOLOGIES 
8106 SI David Court 
Springfield. VA 22153 
703-440-0064 
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GRAPHICS 


GRAFPLUS 


Your Krv! 
Only $4^.95 

Gra^i»'* rutn any IBM i«&-mpanhic 
craphK* jpftfacxxn inbi * ptwcrful 
«:ammunibttv by- pnniinf cnctK 
you have cirAed iwi vmui Ci-mputct 

•iCTTCn 

• Link iMo BagrnukiT i>r VVntuM 

• Scale the tma^e tL> any lue 

• Pnnr m coin. Uack^et'whae, tihtie- 
on'b4ad( 

• Prev vemcally >.t Ivmctallv 

• 'OKek with vimally any hr-mapfied 
dot mamx, bter, cr inkiet printer 




Jew^ Technolo0e». Iik. 

4<Kh Aw. SW Suae 
SMnk.WA<Wk> 



Lo(u( Fmianc* Plus 
Harvard GrapTKS ■ Applause 
Maosoit Chan • K-SWe 
Zenographes • LohiS PtC' 
MatniSCO'CGMMes’ 
MeiaNes' • DXF Het‘ 
I VdaoShowPlCHes' 


DESIGN IT YOURSELF 

Uta your corrpuUt 10 de»gn you presentaMos MTi he 
sottware iisled above men send ifi your Ues lor oimFig 
3 Smfn skdes. overt«ads. laser pmis. (dor pnms. elc 


IMAGE, 

CENTER 


PO 8o«2570 • RoanAe.VA 24010 
Cal lor more information 
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35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts gtaptiic 
files produced on the IBM PC into bnllianl 35mm 
color slides witn color resoiulion 400% belter 
than yoiit monitor leave vour printouts behind 
Use high resolution color slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 


SLIDES • Boardroom Quality 

From Your P C fast • For as low as $5 95 

• Over 40 graphic packages supported 

• 4K 8K line resolution 

• Next Day Service AVAILABLE 

• Free Delivery with 15 or more Slides 

• Modem Access 24 hours a Day 

• Five Free Slides with First order 
Linholt Corporate Color (since 1954) 

PO Box 24005 

MPLS. MN 55424 

612-927-7333 FAX 612-920-3352 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen) Microsoft Fortran 
Pascal. R-M. Lahey callable routines Graphics 
primitives, total 2-D plot support. 3-D plots and 
solid models EGA, CGA Hercules mono sup- 
port HPrHI plotter^ PLOTMATIC Laser, dot 
matrix printer"^ PRINTMATIC $135 ea Any 2. 
$240. all 3. $340 Ask about our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring. MO 20k)1 
(301)593-0683 


HEALTH 


- Di^ SttBaapite” = 

DIET ANALYSIS MADE EASY 
Analyzes diets, menus, foods, 
and redpes 

■ 1900 Foods ■ Food Exchanges 

■ 30 Nutrients ■ Food Frequency 

SI45.00 

Other procrams available: 

■ Food Allcrcies 
a Dnic lateractioB 
a Differential Diagnosis 
a Dfet/Mcnu CreathM 
N'Squared Computing 

3040 Commercial Street SE • Suite 240 
Salem, Oregon 97302 
I-800-669-3(M0 
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Analyze diets personalized for age. 
weight, activity Tha Ibp'Aalad soft- 
ware has bast database availabiel 99% 
complete tor 2400 foods— 30 nutrients- 
Used by USOA. ryospitafs. colleges, 
fitness canters, homes. Affordable, easy 
to use. guaranteed 
Send Now FREE DEMO OISKI 

ESHA 

RESEARCH 

PO Box 13026^ • Sefem. OR 97309 
Phono: (S03) SS5-6242 
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INVENTORY 


•••dFELLER INVENTORY*** 

A business inventory prograri written in modifia- 
ble dB^E source code The menu-driven pro- 
gram lets you locate items by inventory name or 
number. It keeps track o( reorder points, ven- 
dors. average cost & other inlormalion 
' dFELLER Inventory $150i1)equires dBASE Hill 
• dFELLER Plus $200/witti History & PO's 
Requires dBASE Ill-Ill PLUS (lor ^ock rooms) 
FELLER ASSOCIATES 
550 CR PPA, ROUTE 3 
Ishpeming, Ml 49849 
•••(906) 486-6024— 


INVENTORY 


INVENTORY MANAGEMENT 

Stock-Master 4.0. commercial grade system pro- 
vides Stock Status Purdiase Order Writing & 
Tracking. Trend Analysis. Quality Control Report 
ing Oeiail Analysis. Bill ot Materials. MuHi Loca- 
tions and more Modular, "micro" priced & 
configured to your needs CobolSourceai^iiabie 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach. CA 92663 
(714) 759-0582 


MAILING 

PROGRAMS 


MAILING 

PROGRAMS 


UPS & POSTAL RATES 
PONY EXPRESS® 

• US. Festal and UPS rate fee and in- 
surance calculations automatically. 

• Estimoted arrivol, and many other 
feotures Con be m^ory resident 

• Very fast, easy to use. well 
documented 

• A great utility tor the shipping room, 
mailroom. customer service or small 
business. 

1 Mefisco Marketing, Inc. 

9719 Ensley Lone '79.95 
Leowood. KS 66206 

(800) 643*9045 or (913) 643-5005 
FAX (913) 643*5466 
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Speed Up UPS Shipping with ShipMate 


Intro Offer $395 

UPS Approved — Prints COD lags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 9310350 

"It's so easy — even the boss can use it!" 

CIRCLE 773 ON READER SERVICE CARO 

PostWare lor the BIG Jobs 

Fast, accurate PC software tor commercial & 
large volume mailers Corrects addresses & 
adds ZIP. Carrier Rie and ZIP i 4 al 61.818 
records/hr Mail siream sorting at 14.690 
recordvmin USPScertitied at over 99% accu- 
rate Calculates postage, prints labels & bag 
tags Call for FREE brochure 
Pos&lsott. Inc 
4439 Mormon Coulee Rd 
La Crosse. Wl 54601-8220 
606/788-8700 (in Wl) 800/831 -MAIL (6245) 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


MANUFACTURING 


THE SERVICE MANAGER 

Intelligent eoQwartt for thoee who take 
the service ousiness ^^riously I 


by MICRO^UICK SYSTEMS, INC. 

10364 HillskieRd., Alta Loma, CA61701 
Tel: (714) 980-1034 Fax:(714)944-3995 

Service manaMinent, repair sneMe, diapeich & accouming. From $2995. 
Available for DOS, OSfZ. Novel, Unix. Xenix and Mac operating aystems. 



I> C M A Ci A / 1 N I: ■ M A 'i 3 0. X 9 
4.54 







MEDICAL 


MDX-PC 


MDX-PC brings you the best of both 
worlds: the power and flexibility of MDX 
medical-office software in a PC-DOS 
formal. Flexes for any specialty; 
manages billing, electronic claims, 
custom reports, medical records, more. 
Full upgrade path to MDX with 
UNIX/Xenix. Call for into and free 
videotape 

CALYX CORPORATION 
ISON SunnyslopeRd.OrooIrlleld.WiSaoOS 
lam 558-2208 or (414) 782-0300 
anCLE 776 ON READER SERVICE CARO 


XL1 Practice Management System 

• Insurance claims - paper & 
electronic 

• Patient data & recall 
information 

• Super bills & statements 

• 90 Day trial period 

• Multiple physicians & work 
station support 

• Full financial reporting 

• Customer support lines 
Total Package Only $1450.00 

Prsctlc* Marwg«m«nt Syetem, IrK. 
P.O. Box 23723 
Columbia, S.C. 29224 
1-aOO-S21-72l7 
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MUSIC 


FORTE I II MIDI Sequencers 
16/32 Iracks 16 channels/lrack Record^ 
Playback 1.000.000 notes Most powerlui 
MIDI editing Rhythmically flexible Step entry 
Auto Punch, quantizalion. teaihme playback 
control. DOS shell New in FORTE it System 
exclusive storage, unlimited looping SMPTE 
cue li^. Songlist. Accel/ritard $150^^50 
LTA Productions 
PO 60 x 6623 
Hamden. CT 06517 
(203} 787-9857 

SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose edit ctxty record transcribe play 
transpose to any key Bassirebie rnultiple 
slaves all meters MIDI c^lionai iBMipsoa- 
Star prinlers, CGA/Hercules graphics $M 95 
LaserJel plus $30 Send for tree sample output 
SongWright Software 
Route 1 Box 63 
Loveltesviite. VA 22080 
(703) 822-9068 


MUSIC 


FINALLY AN 




includes 

• KEYBOARD 

• INTERFACE 

• SOFTWARE 

m 

Tlir CMS-} li B Gum- 
plelr Midi Studio 
which includei cv- 
cr>lhiRR! Keyboard. 
Interface and soft- 
ware The CMS-401 
Interface uses the 
Roland 401 chip srt fur 100% cumpal- 
ibilit) wKhov-era 100 mustc programs. ■ 
CMS Enhanced Cakewalk software 
has the bat value for the monev in the 
features and performance that it offers 
The Casio MT-S40 keyboard is able to 
play 4 parts simultaneously: Drums, 
bass, chonb and a lead instrament with 
upto 16 notes at one time. The MT-S40 
has a lota] of 210 sounds derived from 
(30 PCM) authenlicaUy sampled musi- 
cal instnimerrtmunds! 

If you already own a mtdi keyboard, the 
C.MS-40t interface and CMS 
Enhanced Cidie- 
walk^is 
avaUable 
for only 
8240.00. 

Print your 
Cakewalk 
files with the 
Winsong CooiposcT 
notation ]>rci^jm (or only 8149.00. 



l"('akeu'aik brali (ii'eh- 
I er priced tequencert tti 
J manq funcliom and u 
i a grral package for the 


Meka sure the preftom yau're buyino 
Ic the octuol praprem that reciewed PC 
Mogosine's Editor's Choke. 

1 800 322 MIDI 

COMPUTER MUSIC SUPPLY 
i$7.A N. Uomwi. Weloul, CA«17a« 
k CeOteriOe toB (714) SV4-S0S1 
VISA • tac « AMiaiCAN ixsaiss 
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•LETTHEMtSiCPWr- 


VOYETRA-TANDON 


-DYNAWARE- ROLAND 
-SAMPLE VISION -12 TONE 
•MUSIC QUEST- IMAGINE 


CONSULTING & SALES 
1-800-243-MIOI 
10 a.m. - 6 p.m. 

BBS SERVICE 
1-615-327-2514 
6 p.m. - 10 a.m. 
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cimm 

RMCtOMm 

Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 

Complete Support 
Before During and After Sale 

Call or Wrfte for a Free Catalog 
with Hundreds of MIDI Products 
Pineiree Plaxa 5269-17 Buford Highway. 
Atlahla. GA 30340 (404) 454-9646 
Worldwide Shipping 
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PREVENTATIVE 

MAINTENANCE 


Memory Minder 

.Memory Minder is the most comprehensive 
disk diagnostic program available for 
micnicumputers Anyoperatorcanobicklyand 
easily check the vital operattng paruneters of 
their fliippy dnves. including spindle speed, 
head ali^ment read sensitivity and others 
Run Memory Minder before vital dab backup 
operatioiu Use it to align the drives Mthout 
Uie use nf an oscdloscnpe 
IBM PC. XT. AT program and manual 870 
Precision Alignment Diskettes sold separaleh 
S40 each 5 25 40 track. 5 25' 80 track. I 2 
MB AT. or 3 S' W) track dmes 

J&M byatenu. Ltd. 
^WWW V 15100-A Cealral St- 
Albui|ucrque. New .Mexico 87123 
SOS/292-4 182 
We accept .MasterCard and Visa 
CIRCLE 781 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
IX)S MARKET 


PROGRAMMERS 

TOOLS 


QuickBASIC ISAM 

QB-IS.VM t EILSION 2.0 


QB-ISAM gives QuickBASIC users easy ac- 
cess lo the Indexed Sequential Access Meth- 
od (ISAM) This tiie-handling utility is familiar 
to users ot IBM BASCOM 2 0 and Microsoft 
COBOL compilers Now it is available (or 
QuickBASIC 4 0 & 4 5 OB-ISAM s features 
include 

• Callable procedures, royally free 

• Any number of key fields 

a Unlimited fields per record, records per tile 

• File Size limited only by DOS or disk space 

• Comprehensive tutorial and reference guide 

ONLY $95.00 

Ask about our 

• BOSS source code accounting system 
• Vertical market applications 

lAKESHORE 
COMPITING, INC. 

1105 North Front Street N Ml 49120 
1-800-34S-4214 in Ml 616-684-5120 
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" Virtual Windows '' 

Direct Screen Video 
Pull Down Menus 

Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexible... highly recom- 
mended... second to none. 
For more information or to 
order call today! 


EAGLE 

PERFORMANCE 
SOFTWARE 

P.O Box 292766 
le-wisville. rX 75029-2786 
X. 1214)539-7855 V 
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Opt-Tech Sort Merge 3.0 
ExtieneiytsstSoil'MergepfDgram RunasaDOS 
command or (XL as a subioutine Unlimited 
fiiesi 2 es. most languages. daOypes & fil^ypes 
supported inducting Btrieve and dBASF 11 & III 
Advanced teabxes indude record selection, re- 
cord reform^ing & mudi more' (^1 or write lor 
more info MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 
PO Box 678 
Zepfryr Cove. NV 89448 
(702) 588-3737 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or(«00)825-4ADS 
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PROGRAMMERS TOOLS 


PUBLIC DOMAIN 


Free SPF/PC” 

Interactive demonstration disk, V2.0. Yours for the asking! 
Command Technology Corporation, 1900 Mountain Blvd., Oakland, CA 9461 1 
Telephone; (413)339-3530 Telex: 309330 COMMAND TECH 


oncLE 714 ON REAoen senvicE card 


QuickBASIC Programmers 


We are the leading publisher of Programmer’s Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memc^ 

Cal Ton Free or write for detailed information with no strings attached. 


1-800-922-3383 • 404-552-0565 • CALL M-F. 9-6 Eastern Time 


MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 
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VEU' PROGRAMS VKRSI()\S 


$2.99 p*, DMi 

3 tUIINIU CONTACT* UANAMB VI. 10 |9«0 A 
kocU»v*(VIMno. HOKidnv* 

J (CHOOl MOW Yt2 (137) - COueisnonal (ool fw 
ogw 4- 1 4 Mam. Alt. Muuc A SpeWng. 4 levM ol dini- 
cuRv Mch portion Suporl C6Ai*quN*d 
3 CAUUtT V3.21 (1A3 A 164) - (2 Oak fol) trt* um- 
mol* maang W monagoi. itondM U.S. and loiAign 
oa a <M» « Hard dnv* lOquiiiM 
3 TME ONUM MU (A47 - ASS) . |9 OM wt) thd 
conpMM King Jamat tibw wim Moicn A look-up 
crpaMtiv HoiddRw* laquicad 

3 AAI* TOVI Vt.0 |9S2| - Sob bhing loumomant 
gofnaSupad 512K. EGA aaquMd 


P$2.99 p*r OltHI 


3 7C-Wint V3-02 (784-7B6|.(3<»ikMt)FuH«M- 
turad word ptocauoi *Ona of ma batir 
3 7C-JIMAW V1.00 (9391 -Jilgtdw puuta on o 
dikk you put n bock togamac. 3 lavaA at ptoy Nica 
3 (N CONTtOl V2.7U (174 A I7S) - (3dak 

•at) Ttotpaef / ckant / cudomai A octMlv Hocking 
•yitam. HoM dHva laauwad. 

3 WOlOAEtTfCT UAtNIHG tVITIM (A66 
AA67) UaakMtiA tutonol for learning how lout# 
woidparfact Vat&a Oidat dWu • Mt A !•« to* 
WaidpaHael Vat.4.1. B1». 

ont 3 a rou nta 1 ( 800 )^ 59-2189 

Quota OtK 7om-7wnPSt 


I laAA A|pA^aiP»,PiM.l 

ier 3 S'dakn. nusU OOa/H. ( 


• PST(M6I37S-«S00 


I. Ca. Rn «Sd a Asia TM 
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Borland Programmers 


CREATIVE IKTERmCE TOOLS 

Create graphic mouse cursors, 
symbols, bit-mapped character sets, 
^ dynamic seX-calculating menus in 
text or graphics. 

Control program flow with keyboard 
or mouse. 

Supports Turbo C, Turbo Pascal. 
Turbo Prolog and Turbo Basic. 

Three features, one price; $69.9S 

1-800-622-8366 
Maxx Data Systems, Inc. 

1 1 26 S. Cedar Ridge. See. 1 1 S 
Duncanville, TX 75137 
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FREE BUYER'S GUIDE 


Call or write for your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 600 software products from 
more than 300 manufacturers, plus infor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1984 with quality products by ofler- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 

Programmer’s Connection 

7249 Whipple Ave. NW 
North Canton. Ohio 44720 

USA 800-336-1166 

Caiada 800-225-1166 

International 216-494-3781 

FAX 216-494-5260 

Tete 9102406879 
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SOURCERn 


COMMENTING DISASSEMBLER 


Sourcar . creates dettied commented source 
code and kstmgs from memory. COM Mes or 
EXE Mes dxec^ smiabte for asserrtily BuR n 
data arWyzer and snxjiaKv resolves muKfile data 
segments and provides detaled comments on 
nierrupts and sublunchons. 10 ports and much 
more Optional BIOS Pre-Processor generates 
detailed commented lishngs lor any BiOS. Out- 
standmg review in PC Magazine 4% 88 pg 46 


SOURCER 

SOURCER m BIOS Prs-Piocessor 


S 99.95 
S139 95 


iStMppmgSS ou(»OeUSASlS CARbb Add lax) 
To order or receive nformalion )usl caN! 

1-800-662-8266 
V COMMUNICATIONS 

30ai T)schW«y. SuiieOOS. Depi. PC 
Santose.CA05l28’(406)29<»4ZZ4 


FR£E^ 


KJOi 


CATALOG 

64 pages! 

Software, Ribbons, 
Labels, Books, Etc. 


Best Bits & Bytes 
P.O. Box 8245-M 
Van Nuys, CA 91409 


Toll Free — 24 Hra. 

1 -800-245-BYTE 

witbln Callfomla 
1-816-764-9903 
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PUBLIC DOMAIN 



TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (2I2) 503-5I15 
or (800) 825.4ADS 


PEOPLE’S 
CHOICE 


BEST 

VALUE 


Shareware/Public-Domain 
Programs Fess than 60 cents each!! 
Take a close look at other companies 
distributing Sharevyare, and you will see -- 

Other corppames advertising in this nragazine either charge $3 or 
so for a diskette with one sinole brooraffi. pr you r\aye to &mmit 
to buy a certein number of disKs to get tneir "special offer*. 

At PEgPLt's CHOICE,, over 2200 programs are available from a 
collection of over 330 disks, each disk (full of oroaramsh is listed 
and described in our ^ page catalog, ana can 6d Douc^t in any 
quantity for only $3.75 per diskette! With an average oT over 6 
programs per diskette, •• . 



5 than 60 cents^r proqram|j 


. ..HOICE collection includes — 
'Games! 

:e! *Accounting Systei 

Vinter, %OtUS 5nesl 

&cause <; ‘ 

e coiieption, we c 
id ir 


wnlAined in th? collection. But. give 

complete FREE catalog will be sent right out to 
hapds, :ii 1 — ~Ki.. 


:, you will 
affj 



: catalog will be sent right ouT to you. Once in yoi 
be able to enjoy usefuT and interesting programs 
1 of the price that other companies charaer 


at just a fraction of the price th&t other companies charge! 

PGopte^ CholcG 
P.a BOI171134-P 


1-800-999-0471 

^Natjonwidecatalo^orderline^ 


1-901-763-0471 
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PC Magazine Marketplace 
the ultimate target 
market! 

The brand speciriers who read PC 
Magazine don't have the time to shop 
around, their only concern is getting 
what they need as quickly as possible. 

They'll DIRECT their attention 
to PC Magazine Marketplace 

For them PC Magazine Marketplace); 
Direct-Response/Dispiay Ad format 
represents a fa.st, easy and cost effec- 
tive method of product acquisition. 
They know it will have the products 
they need and the information th^ 
want regarding price, volume dis- 
counts. specirications and delivery. 

If you think that your business can 
benefit from the 700,000 brand spec 
ifiers who read PC Magazine ... 
YOU’RE RIGHT! 

So take DIRECT action and call 
(212) 503-5115 or 
(800) 8254ADS 


FREE IBM SHAREWARE 


Monthly, 9 «t 5 disks with 
104 latsst programs plus 
catalog • FREE! Pay only 
$5.00 ahlpplng/handllng. 
Join today for only $0.95 
annual msmbarship faa 
and gal 5 bonua disks 
full of softwara. 

VISA/MC/AMEX ONLY 
$eftwara •! ai* Month Club 
511-104 Enelnitao Blvd., 
Enelnitaa CA. 92024 
Toll fraa 800 669-2669 

CtRCLE 793 ON READER SERVICE CARD 


PC MAGAZINE 


MAY .30. 1989 















$299 GREAT IBM SOFTWARE $325 

IBM/Compatible Public Domain and Shareware Programs • Thousands Available from 


10 OR MORE 


the TSL Library • Latest Updates • Fully Tested - Virus Free • Best Programs per Category 
More Programs per Disk • Technical Support • Fast Delivery 

Limited Offer 3 FREE DISKS Limited Offer 


COMMUNICATIONS 


FORMFITI (114) Eaaify fill out any pre- 
printed form on any printer. 

EZ-PORM$ 4 FOflMQEN dW) Two pro- 
grams to create custom forms. 

ON-S4DE (121) Newl Print sideways with 
custom fonts. Menu-driven. 

CrnrOESK (123) Desktop publisltlng for 2 
column newsletters. 

MR. LABEL (124) Most versatile & powerful 
label printing program. 

ADDRESS-O-MATK (127) Grabs rtames and 
addresses from letters and automatical- 
ly prints envelopes. 

tMAQEPRINT(12a)Remart(abie letter quali- 
ty printing on a 9 pin dot matrix printer. 

BANNER MAKER (130) Create signs and 
banners with multiple fonts & styles. 

COLUMNAR PRINTING UTILITY (133) 
Prints proportionally iustifled text files 
in 1 to 3 columns. 


GAMES 


NMJA (2(n) Commercial quality karate 
arcade game. Neat graphics. CGA, EGA. 

PQA GOLF (202) 18 hole course. Great 
graphics. CGA or EGA required. 

3-D CHESS (20S) Superb 3-0 game. Loaded 
with options. Use w/any graphics card. 

PC-RAILROAD (2t0) Trains run on ready- 
made routes or design your own. You 
have lota) control. CGA required. 

CARO GAMES (214) Draw Poker, Hearts. 
Canasta and Bridge. 

ARCADE GAMS «5 (220) Rockets, Snake. 
Xonlx, Nenron. Spacewar. Needs CGA. 

FAVORITE GAMES (221) Pango, Qbert, 
Frogger, Packman, 3-Oemon. CGA. 

CLASSIC GAMES (222) Pinball, Breakout. 
Flightmare. Ratmaze, Space Com- 
mander. Needs COA. 

ADVENTURE GAMES #1 (220) Sam Spade, 
Castle Adventure. Pleasure Dome. 

GAMBLING GAMES (229) BiecK|acK. Poker. 
Roulette, Oaps. CGA required. 

BOARD GAMES «1 (230) Monopoly and 
Risk. Requires CGA. 

MONOCHROME ARCADE GAMES (243) 
Horserace, Beast, Skiing. Fire Fighter. 

EGA ARCADE GAMES 111 (251) Aido. 
EgaBreakout, Egarolds. Needs EGA. 

EGA ARCADE GAMES «2 (25^ Snarls and 
Ega-Star Trek. Requlrea EGA. 

BOARD GAMES #3 (246) Scrabble. Concen- 
tration. Boris, Seek & Sink. Needs color 
monitor. 

MAJOR LEAGUE BASEBALL (203) Super 
baseball game. Neat graphics. CGA. 

FORD SIMULATOR (211) New. exciting driv- 
ing simulator from Ford. Test your skills 
on 4 tracks. Needs CGA or EGA. 

E(iA GOLF (250) 18 holes of the best 
scenery available. Requires EGA. 

SIMBASE (206. 207) (2 diska) Great bae^ll 
simulation with detailed analysis. 

BASS TOUR (256) New! Featur»packed 
fishing game. Select rod. reel. bait, 
everything. Needs CGA or EGA. 

BOARD GAMES #2 (231) Checkers. Chess. 
Domirtoes, Backgammon. Needs COA. 

ADVENTURE GAMES #2 (246) Empire & 
McMurphy's Mansion. 

STRATEGIC WAR GAMES (226) War on the 
Sea. Tank 6 African Desert Campaign. 

KINGDOM OF KROZ (244) Unique arcade 
adventure game. National pdze winner. 

ARCADE SPORTS GAMES (229 PC-Pool. 
PC-Bowl & Archery CGA or EGA 

ARCADE GAMES ffl (216) Spiders, Tank 
Wars 6 Disk Crash. Requires CGA. 

ARCADE GAMES 64 (219) 3-D Bali, Zapshot 
6 Batalla. Requires CGA 

PINBALL GAMES (225) 10 pinball games for 
1-4 players. Requires CGA or EGA 

ARCADE GAMES 82 (217) Striker 6 Refelex 
Point. Needs CGA 

EGA FOOTBALL (257) Newl You control al 
the great action. Plays like a real foot- 
ball game. N eeds EGA. 

ASSORTED GAMES 82 (262) Seahunt. 
Pegoul. Gapper, Sopwith2, artd &evator. 
Needs COA 


BAKERB DOZEN (406) R>werful package 
of 14 utilities from Jim Button. Top rated . 

FLU-BHOT-f (411) New! Effective protec- 
tion against virus programs. 

ON-CALL (418) Newl Commercial quality. 
Memory resident program manager. 

COA SIMULATOR (433) Run most CGA pro- 
grams on Hercules compatible mono- 
chrome cards. 

HARD DISK UTILITIES (437) Very useful set 
Of hard disk utilities. 

EGA FONTS (441) More than SO fonts to 
make your EGA shine. 

CATDI8K (452) Easy, menu-driven disk 
cataloging system. 

FLASHBACK (464) Full-featured, menu- 
driven hard disk backup. 

SPACE MAKER (467) Data compression 
package to save disk space. 

BEST BATCH UTILITIES (473) 25 programs 
put power In your batch files. 

MtADISK (479 Elreak copy protection, test 
and repair diskettes. 


MENUS and DESKTOP 


HOMEBASE (601-6021 (2 disks) Desktop 
organizer puts Sidekick to shame. 

PRO-MENU (704) Run DOS & all programs 
from menus. Has auto menu mater. 

TREEVIEW (706) Newl Our favorite DOS 
command shell wKh puli down menus. 


WORD PROCESSING 


PC-WRrrE iJtn (SOO-SII) O disks) Newl Top 
rated wfspell checker. 

WORDPERFECT CUPART (643, 644) (2 
disks) Over 180 great graphics. 

PRO-SCRIBE (822) Newl Really improves 
impact and clarity of your writing. 

PC-OUTUNE (827) The 81 rated outllner. 
Run from memory or disk. 

BLACK MAGIC (634-636) (3 disks) Newl 
Great “hypertext” word processor in- 
tegrates text and graphics. 

WORDPERFECT MACROS (631) for 5.0, 
(837) for 42. Over 70 great macros & 
templates. 


SPREADSHEr 


AS EASY AS (9021 Great Lotus 123 clone. 
Latest wtth 256x1024 grid. Does almost 
every Lotus (unction. 

QUBECALC (903) Unique, powerful 3-D 
spreadsheet. View data as never before. 
LOTUS TEMPUTES (807) Ready to run. Re- 
quires Lotus 123. 

LOTUS MACROS (908) Saves loads of time. 
Requires Lotus 123. 

123 POVKER WORKSHEETS (011-012) (2 


FILE EXPRESS 4j(x (1002-1003) (2 disks) 
Easy, powerful database. PC-Magazine 
said It "performs like s thoroughbred." 
THOUGHT ORGANIZER (1013) Text-based 
database organizes data and thoughts. 
dPROG (1022) Fantastic dBASE III Buto- 
programrrter writes all codes (or you. 
dFUPPER (1025) Newl Directly edH dBASE 
& compatible filee from DOB. 
PC-FILE-f 2J)(1000-1011)(3dl8ks)New ver- 
sion. Jim Button's relational database 
masterpiece. 



WORD WORKER (1201-1202) (2 disks) Bible 
search, reference program. 


BIBLEQ (1215) Educational Bible quiz 
game. Many options. 


PROORAMMINO 


A86 and D66 (1403-1404) (2 disks) Finest 
macro assembler 6 debugger. Lighten- 
ing fast. Rave reviews. 

EBL A OPAL (1407) Two fantastic batch 
language processors. Super-charge 
your batch files. 

SCREEN DESIGNER (1431) New! Exciting 
feature-packed screen designer for 
batch files & most programming 
languages. Needs 384K. 


eSAPHICS 


GRASP (1606) Create and run fabulous 
graphic demos. Any graphics card. 

PC-KEY DRAW (1607-1608) (3 disks) Power- 
ful drawingfCAO program with clip art. 
CGA, EGA, or HERC wfCGA emulation. 

OPT1KS (1616) Edit, merge, cortvert files 
from over 24 different graphic formats. 

FINGER PAINT (1620) Ute POPafnt brush. 
Requires graphics card. 

VGA PAINT (1629 New! Qraphica/drawing 
in 248 colors. Requires WGA, 4S0K. 

PRINTMASTER GRAPHICS (1602, 1609 (2 
disks) Newl Over 1,000 great Print- 
master graphics. Requires Printmaster. 

PRINT SHOP GRAPHICS (1063, 1664) (2 
disks) New! I,0e0graphlc8 for Print Shop. 


HOUSiHOLD 


GARDENER’S ASSISTANT (leoMPIan your 
garden in every detail. 

VIDEO LIBRARIAN (1819 Catalogs your 
video tape library. Menu-driven. 

SHOPPERS ASSISTANT (1816) Easy 
grocery shopping and coupon filer. 

COMPUTER CHEF (1817-1819 (2 disks) 
Complete cooking program. Loaded 
with recipes. 

MEALMATE (1821) Excellent! Nutrition and 
meal planning for dieters. 


PROCOMM (1700, 1701) (2 disks) Newest. 

All features, menu-driven. Top rated. 
TELEDISK (1719 NEW! Converts entire 
diskette into a compressed (lie for 
faster transmission. 


IDUCATION 


TUTOR (309 Complete Interactive DOS and 
computer tutohal. 

EASY DOS (309 Two great programs mate 
using DOS very easy. 

PC-FA8TYPE (311) The very best interactive 
typing instructor. Needs CGA or EGA. 

TURBO LESSONS (329 17 lesson Turbo 
Pascal tutorial. 

BASIC TUTOR (329 Three programs to 
learn basic programming. 

THE PRESIDENTS (341 -349 (2 disks) Super 
biography & quiz system on all the (J.S. 
presidents. 

FOREIGN LANGUAGES (344) Menu-driven 
tutors for Spanish, French, (German, 
Italian and Hebrew. 

SPANISH TUTOR (3S1) 3 powerful pro- 
grams to help you learn Danish. 


BUSINESS B FINANCE 


TAX PREPARER ( 1949 New! Complete, ac- 
curate 1988 tax preparation. Profes- 
sionally proven. 

BUSINESS ACCOUNTING (1909 Complete 
A/P, A/R. OIL Payroll. 

ZIP CODE RNDER (1909 New! Computeriz- 
ed zip code book. Lightening fast 
search. 

UPS RATE MASTER (1959 Complete UPS 
shipping program. A real time saver. 

FASTBUCKS (1909 Fast, easy, complete 
home finance package. Requires 
graphics card. 

FLOORAW (1004-1909 (2 diska) Total (low- 
charting system. CGA or EGA, 320K. 

PC-MAIL (1911-1919 (2 disks) Easy, power- 
ful mail list manager. Menu-driven. 

SOLVE-TTI (1919 Over 20 menu-driven finan- 
cial calculations. 

EXPRESS CHECK (1929 New! Great check 
book mgr. Menu-driven, prints checks 
and reports. 

TICKLEX (1929 Most powerful Tickler- 
Calendar-Scheduler for one person or 
entire office. Needs S12K, hard disk. 

ASSET ORGANIZATION (1827) Complete 
personal asset manager. 

EASY PROJECT (1939 Total project 
manager. Gantt charts, reports. 

A8C IN-CONTROL (1962, 1959 (2 Disks) 
Newl Sales prospeclng/tracking, billlrtg 
& activity scheduling, auto-dlal, mall 
labels, much more. 

FONE (1954) New! Price your phone calls 
white you're on the line 6 save money. 

PACTAX (1959 New! Tax planner from a 
CPA. Accurately estimate your 1969 In- 
come tax. 

BUSINESS FORM LETTERS (1939 100 
common business letters. Fill In blanks. 


MISCELLANEOUS 


PIANOMAN 44) (2209 PIsy and compose 
music. New updste Is better then ever. 

SCICALC (2304) 2S0 menu-driven mstti & 
physics tools with unit conversions. 
Need COA or EGA. 

XXXPERT (2501) Integrated expert system 
No size limit, English language rules. 

WORLD (2609 Stunning! Feature-packed 
world map wfzoom. Needs CGA or EGA. 

ASTROLOGY OJ (2701) Complete, accurate 
chart calculation. 

LOTTO BUSTER (2139 Lottery program 
really works on any plck-9pick'7 tottery. 

PLANETS 12809 New! Great astronomy 
program. Requires graohics card. 

WISDOM OF THE AGES (12te-12l9 (3 
disks) New! 6500 quotes on 81 subjects 
from history's greatest minds. 

ELECTRON (2321) Electricai/etectronics 
tables, drawings, performes calcula- 
tions & designs. For hobbyist, student, 
technician, etc. Needs CGA. 


disks) 13 great worksheets for Lotus. 
OLA8T (9l9 Powerful sesrch/replace (or 
Lotus 123 spresdeheet cells. 


Call Toll Free for 800-359-9998 

SAME DAY SHIPPING Orders Only & Free Catalog 


Solid 3 FREE DISKS at no oxtra chargt when you pay (or 5 or more disks. 

CIRCLE DISK NOS OB SEND ORDER ON SEPARATE SHEET OF PAPER 

Name 

Address .. 

Cily/Slate/Zip 

No of disks K$325ea ‘Pdvi'j'pa ciisi> m muiiipipdish s«-is' - 
l$2 99 each 10 or more disksi 
3 5 disks - add Si ea lalso applies to 3 free 3 5 disks) - 
California residents add 6 5°a sales lax 

Shipping and harxllmg - ^ 

Check disk si/e 5*4 3'.-' Total - 


VISA/MC# . EXP DATE 

The Software Labs 

3767 Overland Ave. #112 Lob Angeles, CA 90034 (213) 559-5456 

P5309 


Immediate pick-up for WALK-IN customers 
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L-PLOT... 

A Metes & Bounds program lo piot/prmi plats 
oi any scale- Any description- use Any mea- 
surement* Calc areas error ot closure, plots 
multi tracts iBM'compal witn mortograptiics, 
CGA Of EGA capability St90 Or send $15 for 
real working derrio refundable witb order Visa/ 
MC/chk Free mlo 
LAN/SCAN, \K 
PO Box 6863 
Abilene. TX 79608 
(915) 672-2901 


^AS COMPUTER BIBLE 

Vanion 2.0 

New Americtin SUindard 
The best of the best sellers 


For IBM and 100% Compatlbl* 

• Instantly searches teat for any 
word or phrase. 

* Allows verses to be saved for 
use with word processcvs. 

> Also includes windowing 
cap^iliiy. 

Mai! check or mcney order to: 


FREE 

PUBLIC DOMAIN & 
SHAREWARE CATALOG 


Lowest os $1.50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4' and 3.5' format. 


Write to: 

SOFTSHOPPE 

POB 709. Ann Artxx. Ml 48105 
(313) 763-8721 
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MANAGEMENT & ANALYSIS 

ii Property Management ' $395/$595 lor 
residential & commercial properties and other 
bkkp'g Flags delinq'l tenants, prints budgets 
checks invoices & 1099S No retyping ot 
recurring data * ‘Real Analyzer" $195. when 
deciding buyrsell. exchange, or relinance 
30 day money back guarantee 
REAL-COMP INC 
PO Box 1210 
Cupertino CA 95015 
(406) 996-1160 


Foundation Presi PubikaUona 

m P.O. Box 6i39 

AQ^iiD,CAj^16 


RELIGION 


rru) ^30-6450 
SI 29.93 (CA orderi aiU 6% tax) 
pluaSd.OOthipptnadt bandlina 
CIRCLE 7% ON HEADER SERVICE CARD 


New dimensions in Bible study 


F|a Viw Spadd Wlndowi C«ndPort| 


m 


EdtWtlM 


Cuttoffltza WMom wM Command Pool 
User-OeinbdMsrui Sa««n Btarkkig 

Window Arran^ng VMow Locaior 

FlaManagorwi and KAid) Moral 

$35 • Cali (206) 937*9335 

WHnWfdowWwa 
3377 Sfl» SW 
W* 98116 
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• PROPERTY MGT PLUS 89 • 

New version which looks up tenants and posts 
rent by Tenant Name Prints Bank Deposit Slips. 
Rent Statements & Automatic Checks R^rts 
Late Rents. Vacancies & Expired Leases Posts 
Management Fees. Pays Owners & Does 
1099’s Saves up lo 80% ot accounting lime & 
is the EASIEST system to use From $475 
REALTY SOFTWARE 
133 Paseo de Granada 
Redondo Beach. CA 90277 
(213) 372-9419 




THE WORD processor 

A compr^enaive Bible study program. 
; Instant acce» to any vene In the Bible. 
You can search fbr any word or phrase 
and build indexes to record your study. 
Sqnrate windows for con^aring various 
verses and translations. Only $199.95 




PROPERTY MANAGEMENT 

Rental-Ease New stale of the art property man- 
agement software Exlrenely fast and easy lo 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimate m property management $695 com- 
plete Free brochure, Demo $10 
STRATEGIC OFFICE SYSTEMS 
668 North 500 West #61 
Ml Pleasant. UT 84647 
600-942-6764 or 801-462-2130 


Our Eunily of product! 
Choose Bom NIV, RSV, KJV or 
NKJV text. Add Crock or Hebrew 
tiansUterazon or Copical cro« 
references, personal cMxunentary, 
a chronoloipcal ^ble and chain 
references. Our memory resident 
VERSE TYPIST cransfen 
verses to your word proce«or. 


Bible Research Systems 
( 512 ) 251-7541 


2013 Wells Braiudt Parkway #304 
Austin, Texas 78728 

Poraft mrs. Fgr IBM, MSOOS, Ms ek a o A. Soow pvoduot fcr Apple 11. 
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REAL ESTATE 


PROPERTY MANAGEMENT 

Comprehensive soRware lor managing lesiden- 
tial. commerctai. condos, and more Three wr 
90ns Base PM lor owner/manager ■ $495. De- 
luxe PM tor prolessional managemeni- $1,195 
Multi-User with Novetl network compatibility - 
$2,395 mdudes check writing, lecumng ex- 
penses. G/L management reporting 
YARDI SYSTEMS, INC 
813 Reddick SI 
Santa Barbara. CA 93103 
805-966-3666 


PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ot our software 

have found it comprehensive, flexible and easy 

to use We oiler systems to manage the lollow- 

mg types ol properties COMMERCIAL 

RESIOENTIAL/CONDOMINIUM/HOME- 

OWNERS ASSOC 'MINI-STORAGE FACILITIES 

For more into and sample printouts call 

REALTY AUTOMATION 

11365 East Shore Drive 

Hayden Lake. ID 83835 (206)772-3259 


PARISH DATA SYSTEM " 

Comprehensi^ census/coniribulion program 
Easy to operate, menu driven Family, member 
financial into & reports fully mlegrated Selec- 
live lisls. labels, contnbulion.luition state- 
ments. personalized letters User can create 
own re^s. letters Other church programs 
available Over 2600 users Free into 
Parish Data Systems. Inc 
3031 W Northern Ave Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 


Co.MPi Biui.f: 


• OUR FAMILY OF PROGRAMS 
HAVE MORE FEATURES THAN 
ANY OTHER PROGRAM OR 
YOUR MONEY BACKl 

• Fir>d any word or phrase in 
secondsi 

• Access the Bible, insert verses 
and find words or phrases while 
using your word processor! 

• KJV, ASV, NiV. NKJ, RSV 
For information on all products 
call or write: 

NASSCO P.O. BOX 65600-222 
Lubbock. TX 79464 
(806)866-4223 (600)288-2044 
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FOR MORE ISFOR.MATIOS OR TO PIACE YOiR AD CALL 212 S0.1-SIIS . 



Mora churches choose PoiwtrChurch Pluet for the<r membership, comrlbutioht A accou”6ng needs 
ffien ANY other church softM«re pechege Oecover why ihe best value padiaoe » also the top c 
former A the rucesi to use Cel lodey lor your FREE ful wohung DEMO version 

^FlJ Software, p.o. so* sooe. Bawiy Hiih, ca 90212 

12131 954-0865 


SALES MARKETING 


ISaleMakef; 


ftu* 


Sales and Marketing 
Software System 

e All Now Version 2.0 now shipping 
e Hundreda of powerful NEW feetures 
e User-cuetomizable for any business 
« Inbound & outbound telemarketing 
e Direct marketing, Full lut^l Merge 

• Search ALL fields for target marketing 
e Unlimited Notes and Contacts 
« Schedules calls and call-backs 
e Autodials your phone 

* Contact history, Management reports 
e Laser Printer interface 
e Instant followHjp letters & labels 

e Pop-up windows, lull color screens 
« Unlimited tile capacity with no loss in speed 

♦ Imports & exports A^ll files 

e 97+ data fiet^ plus unimited windows 
« Single-user & true LAN versions available 
« Module for unattended remote data transfer 


The best 

Just get betterl S I 
SaleMaker's new Plus version gfl 
Is packed with new features pfli 
that make it state of the art fmiin^ 
software for sales and marketing, liii 

Marketing is everyone's 
business and SaleMaker Plus 
should be everyone's 
choice for 
marketing softwarel 



Cali for FREE literature 
on this exciting NEW softwarel 

1-800-433'5355 

(214)264-2626 In Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
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SCIENTIFIC 




Monitor and 
Control From Ibur PC 

CAI I IC* R*****"*! Coalral 

SULUS Coaputcr 

Tht intdietnt. sand-aiOM Souls'* (pm- 
puttrb powr^ tnoueh for hxIuRrUI and 
lescardi appKcjtioiis, )«t w op tn si w and 
stnpie ernugi) tor sd)^ and borne use. 

• Easy to ’ptegram* and use 

• Powerful rul-time gtapNcs 

• 30 Oigltal/Analog 1/0 diannels 

• Interfaces to PC via ftS-232 


Call your SOLUS representative 
now. And control >our world! 
0-» I 

$ 895 ! 



(800)2474712 

In (kegon and outside US. (S03) 635-3966 


1M| 4000KrawHWRK*.2-U0 

■ ra Cjw O uwo*. 0*57035 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 




SECURITY 


Sff/iP 


$ 29.95 






virus Protection and much much more! Software Control 
of write access to Hoppies, hard drives and directories. 
Now you can design s^e operating environments for your 
users and all softv^e applications. Easy to Use/ 

Fully Safety tested for 8068, 286 & 38$ PC Compatibles! 

TO ORDER; SEND S29.95 ($31.90 FOR CA RESIDENTS) TO: 

UM ASSOC., BOX 4611, CANOGA PARR, CA 91308 


For technical support, call (818)346-2102 
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HANDS OFF THE PROGR^^ 

PC SECURITY 


HANDS OFF THE PROORAM w an a* mTIWw* 
ptivtege M«M. •v«*«n Mcunty tiiMv mat t 
aa or )Our POa auMM 


HANDS OFF THE FROCRAH pronlM a MphHW- 
ca(M weitniqut w taparaw up lo 64 uaara ot a 
PC by cvtvnaga, "WO (ha» own tepeem araaa on 
mo hard disk Uwra may aecaM only tha<r ban 
araaa and any oihar ama proii c iad wwh a fowar 

HANDS OFF THE PROORAM prolacta Maa Wt 
]«ur hard d<ak by provanung urtaulhoruad uaact 
tram modifying ffw DOS Mt tnbuiaa (Raad OrVy. 
Htddan. SyfWm) For aumdio. uao ma READ 
ONLY anrtbwfa lo pra»ard vVua programa hem 
■rwading your ayoMm 

HANDS OFF THE PROORAM raaincia aecaMh 
^ur hard dwk na ’IMk loclung" A 'locfead" hard 
dtafc may not ba booiad. accaaaad by appfcMiona 
aoftwera or lorm m ad lha DOS FORMAT com- 
marw unM it <a "unfockad" 

HANDS OFF THE PROORAM lAcorporiWa 
aOvancad aacunty lacnniguat on PC'a rurwwig 
PC-DOS VSO or highar Tha DOS FORMAT oT 
Onva C ra prauaiiiad whUa tha PC it m uaa. tha 
aacumy maiwgar if pnaacWd agamM Corerof 
Braak and a bool from floppy raaufB «i tha aul» 
miM loolung ol Onva C 
HANDS OFF THE PROORAM abo provMa 

• 0<ak EiKrypiicn 

• Uaar Accaaa RapoHing 

. Siopt Common Vvuaaa 

. Maifboa 

• Rood Only and Eiaeuia Onfy pnviiogaa by 

• Auid Matalaiion 

p.<.$89.95 

add STS— sfMppmg 

Chack Monay Ordar. VISA. HC accapiad 

Systems Consulting Inc. 
412-963-1624 

Soi niM*. PtraSurgh. PA 1USS4MM 
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T he world’s leoding soft- 
wore monufoefurers 
depend on Softguard copy 
protection systems. Your 
FREE DISKEHE introduces 
you to SuperLock ’’ - invisi- 
ble copy protection for 
IBM-PC (ond compatibles) 
and Macintosh. 

• Hord disk support 
• No source code changes ' 
• Customized versions 
• IAN support 
e New upgrades ovoilable | 

(408) 773-9680 

SOFTGUARD SYSTEMS INC. I 
710 Lakeway, Suite 200 
Sunnyvale, Colifornia 94066 
FAX (408)773-1405 


SQfTGUP\RD 


■o 


SOFTWARE COPY PROTECTION 

e Installs easily on your IBM-PC software 
e Defeats all disk copy software 

• Supports all Hard & Floppy disk lormals 

• Requires NO special devices or disks 
e Invisible lo your end user 

Eval. disk protects two programs ot yours $25 

Starter kit & No meter count packag^ $99 + 

L-Tech Coqwration 

377 Route 17 South. Suite 618 

Hasbrouck Heights. Hi 07604 

(201) 288-1608 (BBS 8/N/1): (201) 288-8795 




Is Your PC Secure? 
Password $99 US 

• Secure harddisk 

• Protect your daia 
; • Resirni floppy access 

• Menu driven maintenance 

• Login w/upiional password 

• Audit trail of activity 

Visa. MC, Amex 
PH. (204)956-2798 
Fax (2(M) 943-3702 

NASDEC 

2704 - 85 Gany Sireei 
Winnipeg. MB Canada 
R3C 4J5 
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SECURITY 


STATISTICS 



With our Copy Protection 
Products They really work and 
do not burden the honest user... 

For Hardware Based Security 

(Parallel Poit/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (days^ hours, min.) 



For Disk Security 
High Level Security 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 

• HDCOPY 

Low Level Security 

Ut** IWMlIrtlf 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more information. 

GLENCO 

ENGINEERING INC. 

SfAVfWG TMf SOriWAAr iNDUSTftY since 1979 
721 W Algor^n RO (312) 364-SOfT 
Mngipn Hts . H. 6000S (76331 

FAX 364-7698 
Telex 493-7109 
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Designed for clone compatiOllity t strengtii 

• Thwarts ALL Bit-copy Software 

• Protect any COM/EXE W'O Source changes 

• Shut down Debug Tracing & Disassemblers 

• SupportsallHarit&floppyOisktormats 

• Restrict or allow Network Installs 

• Limit program use by Date or #Exeaites 

• Remotely reset tnstalls. Date or #Executes 

• No damaged media or I/O plugs 

For IBM & clones-^ 195 & up-Free Info & Demo 

© AZ'Tech Softwar«, lr>c. 
305 East Franklin 
Rtchmond. MO 64065 
(BOO) 227-0644 (816) 776-2700 

FAX (616) 776-6396 
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BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves ^lecliveness 
ol powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port Compli- 
mented by low cost KEY-LOCK” muHilealured 
COMPU-LOCK” including countdown, timeout, 
data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 
3167 E Otero Circle 
Littleton. CO 60122 
(303) 922-6410 Of 770-1863 


STATISTICS 


THE BASS System - 

Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
that takes only 1 meg and 400K (and costs only 
$399)! Free information 
BASS Institute. Inc 
PO. Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or BB: (919) 963^755 (N. 8. 1) 

NCSS p)us-$99 

Easy-to-use menus & spread sheet Multiple 
recession T-tesis AN(MA (up to 10 iactois rep 
measures, ctwariance) Forecasting Factor, dus- 
ter. & discriminant analysis Nonparametrics 
Cross Tabulation Plots: histograms, box scatter, 
stemleat Sort Subset Transtormations Reads 
ASCII New graphics Pkj $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone 801-546-0445 


High performance STATISTICAL SYSTEM 


TAm^ 



A powerful, elegant, and super-fast statistical package integrated witiv 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS-7 features intelligent, two-way interfaces to data from Lotus. 
Symphony, dBllh. and other programs. For more info look for our ads In 
most computer ioumats. ask your dealer, or contact StatSoft Price $245 
(>$5 ship/handl) 




StatSoft 


2325 E. 13th St, Tulsa, OK 74104 
(918) 583-4149 


Oversees offices SletSonol Europe (Hamburg FRG) ph 040/4200347 StelSoN UK (Lon- 
don UK) ph 0707271166 Heame Soflwert (Melbourne Au9lra(i8) ph 613-497-4276 
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siara 

NEW RELEASE NOW AVAILABLE, Even 

better grophici, exponded on-line help, 
ond much more. Still only S590. Quoniitv 
and Acodemic Discounts ovoiloble. $26 
Demo. CoN toll-free Tor more mlormotion 
AX VISA MC 

1-800-STATAPC 

Computing Kesoune Center 

' 12131 4>'0-43Vr 
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GO with SOLO 

Ideal for researchers arxl busi- 
ness professionals. SOLO 
provides all the necessary stat 
pr(x:edures. Incredibly easy to 
use. Inexpensive enough for a 
single proj^ or oocasior^ use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteed!! 

P kJ n D STATISTICAL 
tUVlJLiJ^ SOFTVMVRE 

1440 Sepulveda Boulevard 
Los Angeles. CA 90025 
(213) 479-7799 
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MINIT AB S a PC of cake ! 

MINTTAB features intuitive 
commands for comprehensive data 
analysis. Includes basic statistics • 
regression • time senes • tabulation 
• ANOVA • plots • histograms • 
much more. DOS based version in- 
cludes LOTUS interface, hi-ies 
gr^hics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For liee biccluR^ 814im3280. 

MINITAB ^ 

I ■ A| . ^|■W*lri 

MMlab Ibc 

3061 EnleipRse Dc. State CoO^ PA 16601 
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TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


SHAZAM version 6.1 

SHAZAM is an easy-lo-use & powerful econo- 
metrics program Has a full matrix language 
SHAZAM lealures ir)clude ARIMA. 3SLS. 2SLS. 
SURE. probiL logit, (obit, nonlinear. MLL GLS. 
equality and inequality restrictions, pool, non- 
linear testing, forecast diagnostics, graphics. 
Single ccfty $295 U S. Site license $1200 U S. 
Accept VISA/MC. Call 403-220-4096. or write: 
SHAZAM EcorxHnettics Limited, Box P 
12 Varsdale Place N W 
Calgary. Alberta T3A 0G7 CANADA 
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SURVEYS 


THE SURVEY SYSTEM 

An easy to use menu driven system tor the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format. Also statistics and bar charts. 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak CIr . Dept P 
Petaluma, CA 94952 
(707) 765-1001 


UTILITIES 



Direct Access to All Your 
Software 

▲Organize all your programs on hard disk with 
user-defined menu system 

▲Access any program or command with a single 
keystroke 

▲ No need to learn complex DOS commands 

▲ Usage tracking provides reports on alt software 
usage 

▲Customize passwords lor security of any sub- 
menu or application 

▲Toll-free technical support 

▲ APC Magazine "Editor's Choice ’ program 


SUGGESTED Sg095 Plus Shipping 


RETAIL Uw & Handling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU . 



RUNNING OUT OF 
MEMORY? 


UM EMS 4.0 for PC/XT/ AT 

H||i No expensive memory boards re- 
quired — uses memory that goes 
unused on most systems 
il|h Works with 1-2-3. Symphony, DOS 
4.0, Windows, and many others 
I PC/XT/286 AT and Special High 
Speed 386 AT versions all for one 
low price $59.95 
'l|h OEM pricing also available 


BlOSys Software 



1501 N Broadway. Suite 270 
Walnut Creek, CA 94596 

(415) 933-7713 


UTILITIES 


DATA MIGRATION HEADACHES??? 




33* ROm SOFTWARE DRIVER 


• FofrraUCopy Support tor ccdr 720/1 44 
copocfty 

• No need to upgrode DOS cronge BIOS 

• Use on PC/XT/AT ctoTYes w/DOS 2 0 or up 

• Br»dge the gop to PS/2^ and kaptop systems 


CPVAT 2 PC'“ 

F^.Oo 


FHi TRANSFER UTRJTY KTWEEN 
APS AND PCS AND COMRAIWES 

• Formof/Copv 360K cisketles on your 
1 2 MB drive 

• Copy single or group of flies 

• Hondtes fites larger than 360K 

• Supported under DOS 30 or up 


TECH SUPKWT AVAIL M FT MF ADD $400 $/H CA RE9DENTS ADO 7% SALES TAX 
ORDER DIRECT TOU FREE 1-6003233777 D»al*r inquM^t InvITqd 
MC. VISA. COO. (IPS6/R 

MICROBRIDGE CA 41SS9M777 

Compufers International, Inc. CN 5I4B4S0818 

656 SKY WAY, SUITE #113, SAN CARLOS, CA 94070 FAX 41S993-7675 


IrflS 
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LOOK 

AGAIN 


A New Breed of Extremely 
Smart Crash insurance. 


Retriever W/'“ recovers 
damaged AUTOCAD^, VersaCAD, 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports wur Pitney 
Bowes, Facsimile System and 
Desktop Publishing. Finally, an 
alternative to starting all over 
again! No-Nonsense software 
protects your valuable time and 
money! 

pan-dimensional 

research 

P.O. Box 1439 
Guerneville, CA 95446 
(707) 869-9022 
FAX # (707) 869-2361 

INTERGRAPH is a regtslered trademark of INTER- 


GRAPH Corporation. AutoCAD is a registered trade- 

- • *jfoor'' — • * 


mark of AUTODESK. VersaCAD is a registered trade- 
mark of the VersaCAD Corporation. Pitney Bowes is 
^^^isfcfcdjmdemark^mt^^ 
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PC-Kwik Power Pok 


"Here's a quick way to tall In love with 
your computer again: install PC-Kwtk 
Power Pak "When the word gets around, 
you'll Dove to instoll the Power Pok on 
every computer In your company" Winn 
Rosch. "Highly recommended" J. Dvorak. 
Power Pok includes the 2/14/89 PC Maga- 
zine Editor's Choice disk coche dnd lour 
other powerful utilities. 

PC-KwIk Power Pok $12B.9S r^ip 

Super PC-KwIk 79.95 ■“ 

plusS/H 4.00 

or COD 8-75 


|n Multisoft Corporotlon 
IJJA ISIOOSW KoaPoUny.Suai 
BMWiW.Oe 97006 
(503) 644 5644 or (MX)} 234-KWK 
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Ammunition to conquer 
your biggest problems! 


without V-EMM 
(640 kilbbyt«$) 


▲ 



• The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
eight megabytes of expanded memory 

a It turns PC/AT or PS/2 ex- 
teixled memory into expanded 
memory. 

a It turns hard disk storage into 
expanded memory. 

• It's compatible with most EMS 
appiications. including 1-2-3 
and Symphony. 

a On/ySB9 95 30-day money-back ffuaranfee. 

Fort‘a Software 

1 ’’ ° 

V'CA^IW Manhattan. KS 66502 



(913)537-2897 
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BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 8 megabytes of memory 
by turning disk space into expanded memory! 
Use extended memory for expanded memory. 
Create VERY LARGE worksheets. FAST. Auto- 
matic. Easy to use. 640k not required. Money 
back guarantee $49 + $3 s/h. 

BIOLOGIC 

11982 Coverslone Cir, Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (fax 703-361-8251) 


LIMSIM 

Expanded Memory Simulator lor 286. 386. 286 
NWT. & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory PC Magazine (March 31. 
1 987) says "Easy to use and well documented,” 
$70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. CA 95051 
(408) 737-0627 
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WORD 

PROCESSING 


rrn;))?, 'EAAnvucd. 


PyccKftti, Farsi, En^ish, European 
Scandinavian; plus either IPA, 
Hindi, Bengali, Gurmukhi, Tamil, 
Thai, Korean, or Viet. FuU^feaiured 
word processor supports on-screen 
foreign characters and highest 
quality printing with no hardware 
modifications. InHudes Font Editor. 
$355 incl. US shipping. $150 adsTl 
for laser. $19 demo. Req. 640k, 
graphics. Money back guarantee. 

Gamma Productions, Inc., 
710 Wilshire Blvd., Ste 609, Santa 
Monica. CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 
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XyMouse 

XyWrite! 

iqhining- 
Ikes XyWi 


enhoncement - mokes Xyilfrile III 
Plus even belter! Aceeierotes 
both beginning ^/v^odvonced 
XyWrile users! 


XyMouse... enobtes you to use 
powerful XyWrite COmmondS without 
reoding monuols or rnemori?oliQn ! 


Xyl^doUSe... moyes cursor smoothly, ond 
’ftstontty selects from dozefts of commands 
with easy-to-use mouse menus. 
Includes ngrd disk directory control, 
end its e*tensive on-line help system. 
Also runs with 'AloCorle* end networks. 


CALL HOW ror Ihit fanloiiic l•m«so««r; 

GALAcnc sorrwARe me. 

7600 PKilmonI Avenue. Suite ?tl 
Huntingdon Vellty. PA $9006 

215-947-0930 
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DISKPACK^-' $49! 

No. 1 backup softvrare 1 0 megs onto as few as 2 
floppies in 4 min! Compresses files up to 80%. 
Copies lo any DOS device. All other fast backup 
programs bypass DOS and are unreliable and 
don't work w/many clones. Please compare. 
Nothing else comes close. Money back grt. 
SALE! $49 until 8/1/89 ($3 sh). 

BIOLOGIC 

11982 Coverstone Cir./Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (fax 703-361-8251) 


RUN ANYTIMEI 

Easy-to-use program AUTOMATICALLY plays 
back keysirokes at ANYTIME! Runs in the 
background (15K/run). Monitors up to 15 com- 
binations ot DAYS, DATES, and TIMES per run. 
Multiple runs possible. Complete with ASCII 
Editor. On-Line-Help, and Pop-up 2 minute 
warning! $59 95, VISA/MC. 30 day M B G. 
CRAWFORD SOFTWARE, INC. 

3001 Earner Courl 
Riverwoods. IL 60015 
(312) 940-9370 
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WORD PROCESSING 


CompareRite^ 


“Outsutnding software - the best of its (and. . . CompareRite compares 
documents in ways chat I didn't think were possible. It's utterly amazing." 

-John Dvorak. PC Magazme, 3/15/88 

CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly fast, CompareRite will create 
a complete comparison draft, ready for printing, or display the 
changes on the screen so you can scan them. The program 
shows changes in many user-selectable formats, and is com- 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare drafts. Thousands in use. 
Price — $129.95 + $5 shipping/handling 

JURISOri 

Mt.M) l>.Vi.\ ( tN I R.MJNl 

763 Massachusetts Avenue 
Cambridge, MA 02139 

(Outside MA) 800-262-5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 


WORLD'S BILINGUAL WORD 

OuangJan. bilingual word processor for En- 
glish and: Armenian. Bengali. Euro.'Latin. 
Greek. Gujarati. Hindi. Khmer. Lao. Punjabi. 
Russian. Sinhalese. Tamil. Telugu. Thai. Viet. 

Only $109 -f $5 s/h (loreign t-$12 s/h). 
Free Font editor For IBM with dot-matrix Laser- 
Jet printer Demo $9 + $1 s/h 
Megachomp Company 
3438 Cottman Avenue 
Philadelphia. PA 19149-1606. USA 
TEL 215-331 2748 FAX 215 331 4188 


MISCELLANEOUS/ACCESSORIES 


HEAVY DUTY PC HARD CASES 
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175 WordPerfect 5.0 MACROS! 

One keystroke copies addresses from scrn to 
envel; prints last pg first: auto-compiles ttnote 
endnote lists: checks pg brks: prnis multiple 
copies, pgs or directories: Iransp letters, cap- 
italizes. underlines, bolds: makes aulo-NOTES: 
searches files and 165 MORE! PLUS 26 
CTRL T KEYS MACROS! Optional Wslar emul 
$19 95 -I- S3 S/H Add $3 for 3.5" disk 

• PowerMax Company 

• 15840 Ventura Blvd #845 

• Encino. CA 91436 (818) 905-5919 


MCStVISA 

FO^HT 

CA.t? 

HtAW 

ouiv 

MAPO 

CASE 

SEO«S 

3 

kiAPO 

CASE 

EPSON EQUITY IIcfuakb 

$226 

$149: 

$129 

COMPAQ PORTABLE II 

$204 

$143 

$120 

IBM ATcpuaxb 

$254 

$173 

$148 

IBM MONITOR i5i5«X)t 

$226 

$154 

$129 


HEAVY DUTY FOAIYI LINED 
CASES WTTH COMPAIZTIV1ENTS 
FOR KEYBOARD & MOUSE ^ 

1*SOO*802-7112 In Ml •16-374-7108 casts 

WiSTf RN CONTAINER A CASE Box 125. Woodland. Ml 48897 
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PC Magazine Marketplace the ultimate target market! 

The brand specifiers wlio read PC Magazine don't have thrr lime to simp around, 
their only eoncern is getting what they maul as quickly as po.ssibirr. 

Tlieyll DIRECT Uieir attention to PC Magaiine Nartietplace 

For them PC Magazine Marketplace!! Direct Hrr.sponse/Display .Ad formal repre 
senis a fast. ea.sy and cosi effeclive method of pnaluct ac(|uisilion. They know it will 
have till/ producLs tliey need and th(/ information they want regarding pricir, volume 
discourds. spia ifications and didivery. 

Ifvou tliink tliat your Itusiness can iH'iu/ni from tiu' TUU.tHHI lirand spiadrrersuho 
read PC Magazine ... TOU'RK RIGHT! 

So take DIRia action and call (212) 5II3-3II5 or (800) 825-4ADS 


ACCESSORIES 


COMPUCaUEft’ 


COVER YOUR INVESTMENT 

DUST COVERS ■ 0««r • 000O*t^»inlw«co>or» 

Sl«KFeM«A4Dwe«tM Nyion 
CM' PMK - ClDin tMCkad vny* 
KtySkin"* Keyboard Protectors 7* 

PrOMCtO" Mid tpi I 

Cm* 10 PC •r* AAd Soft le rw 
MwCA Over 200 mode* »• MM 

CALL FOR FREE CATALOG 
ORDER DESK 
(600) 874*6391 
mrtA 

OEALEA MOumrES WVTrEO 

COfTipuCOver® Cusionw Servet 

ElMLcwcTtmtSM (90<J8W-4448 

F«n WMlon BMcn. fl 3?sa FAa (904) 663-2200 
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BAR CODING 



Bar Code Reader 

Model PC-\VKIM;K Reader S’XY.OO 

No software changes necessary • For PC XT AT 
or compatible • Reads Code 39. 2 of 5. UPC 
Codc^r • EZBarcode i printing software mduded 
KZBarcode 1 Printing Pribram 

(Ordered separatety S49.00 

Enter and pnni Code 39 and UPC-A • For dot 
matrix and LaserJet pnnters • Vary bar code height, 

WKim. spacing prmi density etc 

KZBarcode II Printing Program $99.00 

Keyt)oard or text frie data mput • Prints Code 39 
2 ot 5. UPC-A. EAN-13 * Mult()ie columns, 
automatic incrementing, on-bne help 

dB.ARC()DK‘'' Pio^am prints bar codes from 
within dBASE • Add ter code prtnlmg 

to you: existing dBASE programs $99.00 

KZRes*'* Memory res<Jent program 
prints tef codes from 00$ apolicaiions . . $99.00 

\ ide% Time Wands Call 

Portable credit card sized bar code reader • Time 
stamps each ter code as it is read • We carry a 
compJete ime of Tune Wand products • Custom 
software devefooment avails 


TimeKeeping Systems, Inc 

i2434RCedar Road • Cleveland Oh 44106 
1216)229-2579 ‘Fax (216| 229-2573 


GAxmdny Softwerh GmUH i09l 1 1 74 74 99 
r'4nc» C4b (W4hon H InfoxTUW^ f1-4S21l(tSS 
AuM(4li4 6ti<l9Hw4<# 2St9 43-'2 


I lliililllilll lll|lili;|llliil|lltll!lllll|!|!|lllllll 

ici[i:d:is :iifi:5irii::K 

111 ill III! iiiii III iiiiiiiiiiii Illiililllilll 

Compile Fast Bar Code 
Printing Into Your Programs 
With Code .Master 

• Print. UPC: Code 25. 39, 128: 

Codabar; and more. 

• No Royaltirv 
• Suppor(9 C. Clipper, DBase. 

Basic, and more. 

• Dos. Xenix. OS.i2 compatible. 

$14900 $24900 "isr 


"■COMPUTHl 


P.O. 634s Eau C'laiitr, W'l 94702 
(7l$)K33i33l (SiK') 952*2 331 
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BAR CODING 



PERCON® 
E-Z-READER™ 

FAST • ACCURATE • RUGGED 

Call a PERCON Bar CcxJe Sfiecialist 
to team how easy it is to add bar 
code to your system. 

• Immediate Shipment 

• Free Phone Support 

• 2-year Warranty 


P E R C O 

503-344-1189 


2190 w. lllhAn. 

Eugnw. OR 92402-3503 


FAX 503-344-1399 


Call our toll-free number— 

1-800-8-PERCON 

(1-800-873-7266) 


Bar Code Solutions^ 

NEW - BIG Text. MAG. LOGMARS Bar 
code printing packages, any label, most 
punters 

PC-WXNO 100 - In-line scanner emulates 
2ND keyboard on PC. XT & AT Uses your 
existing soltwaie without any change 
PC-WANO 200 - terminal wedge on a serial 
' patty line' tor laptops and unix minis 
NEW PC-WXNO 300 ■ Up 10 128 reader data 
collection system • Auto-disenminates • 
Collects, and transmits to PC or host. 
PG-WAND 800 WanderWand ■ portable 
programmable scanners: laser and pen 

INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

63S-C North Berry Street. Brea. CA 92621 
_ PHONE: 714 990-1880 
[S] M FAX 714 990-2503 

DEALER INQUIRIES INVITED \ 
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DATA CONVERSION 


DATA 

CONVERSION 


DtSK • DISK • TAPE DISK 
OPTICAL SCANNING 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 

IBM PS/2 
WORDPERFECT 
LOTUS 
DBASE 
LANIER 
WANG 

(212) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

I EAST irm STRErr. new yonk. ny imoi 


AMERICA'S LEADERS IN DATA CONVERSION 
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CONNECT! 



YOUR OWN DESKTOP 
CONVERSION SYSTEM 

• Complete system menufecturer 

• Support PC/XT/AT/PS2 & Msc 

• Read & write most 8’75V4”/3V4'' 
diskettes from IBM systems 
and word processors 

• Read & write V^” 9-Track 
tapes from most computers 

• Read text from documents, 
forms, books snd magazines 
using "SPOT" OCR program 

• Customized software available 

• Fast technical support 

Avoid the middleman— Go direct! 

6 FLAGSTAFF 602-779-3341 
ENGINEERING fax 779-5998 

CIRCLE S29 ON READER SERVICE CARD 

DISK/TAPE/OPTICAL SCANNING 

• 334 per page lypewrilten text lo disk in ASCII. 

504 per page all WP lormats 

• Scan Typeset text 6 to 24pl low rates 

• Disk convert Irom IBM. WANG. XEROX. 

VYDEC + KXX) others customized 

• Tape conversions (800. 1600. 3200. 6250 BPI) 

• BEST RATES • FREE TEST 

Isl RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York. NY 10001 

(212) 779-0800 


9-TRACK TAPE 

CHECK OUR FEATURES 
CHECK OUR PRICES 

We Support IBM PC/XT/AT, 
PS2. Mac and Sun 
Unix, Xenix. DOS Drivers 
800/1600/3200/6250 BPI 
Tape Duplication 
Linkable Modules 
Easy and Fast Conversion 
Disk Backup/Restore 
Unlimited Block Size 
256 K or 1 M Ram on 
Board 

Best Prices - Call Today 

415 - 324-9114 

MicroTech 
Conversion 
Systems 

525 Alma Street. Palo Alto, CA 94301 
Quality Conversion Products Since 1980 
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1 


1 



HI 


3 



CALL FOR OUR FREE BROCHURE 

DATA 

CONVERSION 
lABORATORY 

America's Largest Data Conversion 
and Optical Scanning Facility 

184- 13 Hofoce Herd. Exp., Fresh Meadows, NY 11365 

S 018)357-8700 — 
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DISK 

CONVERSION 


TAPE/DISK 
CONVERSIONS'^^ 




Conversion services lo or from over 
1 250 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• Word Processors 

CALL THE INDUSTRY LEADERS 

PIVAR 

COMPUTER SERVICES, Inc. 

( 312 ) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
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DATA RECOVERY SERVICES 


OUTMCK 800 - 752-1333 
DATA RECOVERY INC. St 


MN Call 
2-937-1107 


The Only Custom Data Recovery Experts 


A service from the 


Call us when: 


creators of Disk Manager! • Your hard disk can't be booted 

Recommended hv major ' '' ^ 

' • Your directories and/or FATs 

duve manufat tUI ei S. scrambled or gone, etc. 

For that critical moment when only 

vrcEc, 


the best will do. 
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DISK 

CONVERSION 


TAPE-TO-FLOPPY 

floppyto-Tape 
Tape duplication 

FLOPPY-TOMICROFICHE 

Laser printing 


1 - 800 - 422-9622 

(In OK; 918 254 9622) 

ffl reCHNlal PROeHAMMING 
SfRVICB, INC 

8S06U$I61SIStHn 
TUlSi, Ot 74133-1301 
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DISKETTE COPY 
SERVICE 


SOFTWARE 

DUPLICATION 


CHANGING WORD PROCESSORS? 

Media Iransler to or Irom: 

IBM. XEROX. DEC. WANG. 

LANIER. CPT, CT. MICOM. NBI. 

WORDSTAR. WORDPERFECT. MS/WRD, DW3, 

MULTIMATE. SAMNA, MASH. OCA. 

*******FREE TEST CONVERSION****** 

Conversion Specialists 

531 Main SI.. Suite 835 

El Segundo. CA 92045 

(213) 545-6551 • (213) 322-6319 

TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-800-5-CONVRT • 

• In CA 1-213-669-8134 • 

• Formerly W/TexI Sciences Corporation • 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 9(X)27 


• One-Stop Shopping 

• Custom Packaging 

• Copy Protection 

• Technical Support 

• Drop Shipping 

• Fast Turn-Around 

• Competitive Pricing 


m 


800 - 222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 


MEGASoft 

P.O. Box 710, Freehold, NJ 07728 
Full Service Duplication Facility / 
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SOFTWARE PRODUCTION 

* Disk duplication 
W All formats 

* EVERLOCK copy protection 
it Label/Sleeve printing 

it Full packaging services 
it Warehousing 
it Drop shipping 
it Fulfillment 

* 48’hour delivery 

it Consultation A guidance 

^Star-Bute. Inc. 

I 2880 Bergey Rd . Hatftekl. PA 19440 
800-243-151 5 21 5-997-2470 
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FOR MORE INFORMATION OR TO PIACE YOUR AD CALL 212 503-5115 . . . 


EXPANSION UNITS SUPPLIES 




SAME DAY SHIPMENT 


D_^ 

4I2S6 - 06 > SIOOO 
412S6-07-S9 30 
41256 - 06 ~$8S0 
41256 - 10 >57 30 
41256 - 12 -'$6 90 
41256 -IS ->56 50 

MATH CO 


RAMS 


6087 - 3.588 00 
8087-2.5130 00 
8087-1 . $170.00 
80287 - 6 - 5130.00 
80287 - 8 - 5195.00 


10 . 519.00 
64 1 4-10 . 59.50 
64 1 4-12 . 58.50 
imgx 1 -06 .$23.50 
imgx 1 • 10 .517.00 

img X 1 • 12 . $16.00 

PROCESSORS 


80287-10.5218.00 
80287-12 - 5280 00 
80387-16.5318.00 
80387 - 20 - 5390.00 
80367 - 25 - 5480 00 


CALL FOR QUANTITY PRICES 

1-eOO-2'SABINA 


SABINA INTERNATIONAL, INC. 

61? Brrx ('xnytm Rnoid SuiK *4 
Wilnul. Cjlilamii 91 7XV 

(714)594-6336 • F.-VX l7I4l595-4IH)B 

PRIC($ SUejECT TO CHANGE WITHCUI NOTICt 
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NETWORKING 


IOf ELIW 

CARD 

IINATOR 

ttrCAXD EllUIXATOt 
«4l M lOt. 11 • 111 
nu X uer ^99 

9 C S UMIiaTOI 
lOl. 2L 4 :i: 

nut srr $99 

ELS UTILITIES 
RVBD A rnsc FIX 
WF SO FIX (59 

NETCRACK 

LOU FA«W0»3’ 
au niMois $99 

CETDISK 

CBT BIOS DRIVES 
2BB A }8« ^59 

BIOS TOOLS 
rarcE unit 
liactrBiu ^99 

(713) 78 

iiTieii iisin 

KXAION niAi 

KNOVELL AUT 

1-9268 

MBS 

S STSTIII 

HORfZtD RCSaiU 
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SUPPLIES 


SlU US TOUl ElITT 
lONEI (UTIIDIES $10 


mi Ni inuB uiniNis 


COWAUTII CONfUlTANtX INC 


S lAtIA CAATAIOCA O' 


I.TONIAIMAiri li 
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loner Cartridge 
Recharging Specialist 


I we TAKE FRIOe IN OVK CAMTMIDr.BXI 
I IM% UNCONDITIONAL GUARANITR 

I • No Holes Cut • 20% More Toner 
I ' Uarkcf Print • 24 Hr. Turnaround 

I 


LASER PRINTERS - PC COPIERS 

$36.95 


Call For Brochure 


h TECHNOLOGY 

40 Old ilkkorT Cove 
Jackson, TN 3R30S 
901-664-5011 
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Packaging Items 

• Vinyl Portfolios 

• Binders and Slipcases 
Vinyl, Cloth 

• Spinaker Paks 

• Custom Designs 

Silk Screening and 
Printing Services 

• Binders - Slip - Portfolios 

• Labels - Tyvek Sleeves 

• Manuals 


[QuENCo pevEiyKN' 


Duplication and Assembly Services 

• 100% Individual Testing on each disk 
(Write/ReatyVerify) 

• 10% AQL lot verification performed on 
separate computer 

• Label affixing, product assemblies and 
shrink wrapping available 

• Copy Protection Systems 

Accessory Items 

• Index Tabs 

• Vinyl disk pages 1, 2. 3. 4 disk/pg. 

• Shipping cartons binder/portfoiicVdisk 

• Typesetting service for manuals from 
file transfers or printouts 

• Diskette label printing 

• Bulk diskettes 


721 W. Algonquin Rd., Arlington Hts., Illinois 60005 
(312) 364-SOR (7638) . FAX 364-7698 . Telex 493-7109 


PC Magazine Marketplace 
the ultimate target market! 


Thi- hriirul sfMTifMT.s who K' 
Mag;izili)‘ doii'l have tin* time to .shoji 
urounii, tlo'ir only coni iTri i.s fjotlinst 
whiii thf^' nood its (iinrklv as po.ssililo 

Thri'll DIKKtT lh«ir altmlmn to 
PC MataiinE ^arketpluf 


Por Ho-iii M.i(!aziio- M.irkoi|ilari*\. 
Dirwt RfsiionM-'Displav .Nd forni.ti 
r»*pr«*wiits a fast, easy and rust effor 
till* inHhix) of pfiKlm t a('({uiMlio(i 
Tlioy know It will hail* tin* proilui'Ls 
iticy lilt'd and lln* iiiforniatioi) tlu-y 
want r(‘K.irdinfi prin*. voliimt* dis 
rnuriLs, siHt iricatioiis and di'livvry: 

ir>iiu think that your busincs-stan 
lii‘ni‘rit from tin* 7()U,00U brand spiK* 
ifiors wiiu r«*ad PC Staituzinc ... 
Wli'RF. RIGHT’ 


So lakr DIREIT arlion and tall 
(2!2> 501-5115 w (SCO) )C>4A0S 



F .X (' T F I I. f: 


Get The Word Out! 

Your Product 
Has Been Chosen 
KDITOR’S CHOICE. 

l./et us take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted • • on 80 lb. paper stock . in 4-color. 
2-color or l-coior. call or write today; 

•lennifer l.ocke-Reprints Manager; 

Ziff Dav ts Publishing Company, 

One Park Avenue. New York. NY KMIlfi, 212-oO:{-.')447. 

** Minimum qumntilv MX) rrprinLN 
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HARDWARE 



644 

CompuServe Role- CompuServe 

476 

441 MAXI R045 

Sysgeninc. 

52 


Playing Games 



439 PScomm2. 

Metacomp Inc. 

51 

649 

Create with 

DLM Teaching 

471 

PScomm4 




GaiDeld, Deluxe 

Resources 


LANGUAGES 



646 

Eantavision 

Broderbund 

474 

448 QuickC 2.0 

Microsoft Corp. 

36 

645 

Fourth Portfolio 

Software Inc. 

The Source 

474 

SOFTWARE 



Contest 

447 Actor. Version 1.2 The Whitewater 

43 

647 

Manhunter 

Sierra On-Une Inc. 

472 


Group Inc. 


648 

Paperboy 

Mindscape Inc. 

472 

436 CAT Reader 

Computer Aided 

51 


COMMUNICATIONS (MODEMS 
AND SOFTWARE) 


442 MET2400X 


Micro Electronic 
Technologies Inc. 


52 


COMPUTERS 


Technology Inc. 
448 Ludd 3-D, Version Dec Software Inc. 
2.0 

444 PC-MIX Praware 

433 QuickTalk, Version SilverSoft Inc. 

1.21 


Unit 


Inc. 


33 


438 

Compaq Deskpro 
286e. Models 1, 
20. and 40 

Compaq Computer 
Corp. 

Zenith Data Systems 

"k 

446 

VP Toolbox, 
Version 3.0 

SNA Inc. 

46 

450 

33 

SPREADSHEET ANALYSIS 


zenitn ^*<366/33 

435 

@Stat, Version 

1.0 

Intex Solutions 

54 

CONNECTIVITY 




440 

EthemeXt 

NetWorth Inc. 

_51 

TRAINING 



DESKTOP PUBLISHING 


434 

Advanced OS/2 

Microsoft Press 

54 

443 

Collage Rus 

Inner Media 

48 


Programming 



GRAPHICS (HARDWARE AND 


WORD PROCESSING 


SOFTWARE) 



431 

The Heavy Duty 

Bl-Intelligence Inc. 

56 

445 

437 

SLEd Image 
Processor 

Xerox Graph 

VS Software 

Xerox Desktop 
Software Business 

46 

52 

451 

Word Processor 
for 1-2-3, Version 
2.0 

Volkswriter4 

Lifetree Software 

38 


PRODUCTIVITY 

DmRTMBTT 

PR06RAH NAM&DEICRmON 

RAGE 

PC Lab Notes 

Ublibes 

Environments 

Power Programming 

Optimize the performance of Microsoft Windows/386 and DESQview 386. 

TM your printer exactly how to print a file without ieaving your application. 

An explanation of IBM's technical documentation for OS/2. 

Learn how you can write programs that access memory above the nomral 
DOS 1MB barrier. 

329 

345 

371 

377 


Spreadsheet Clinic Replacethevaltjeinacellwlthavaluecalculatedfrotnitin1-2-3. 391 

Spreadsheet Clinic Detennine the median in a range of 1-2-3 values. 391 

Spreadsheet Clinic Passwordprotectiontoblankyo(jr1-2-3screenfrompryingeyes. 392 

User-to-User Comparing the contents of two directories with COMP. 395 

User-to-User A simple deletion technique makes It easy to recover your hies. 395 

User-to-User Make sure you don't deto the wrong hie with this verify feature. 400 

Power User Use WordPerfect 5.0 macros to locate hard-to-hnd characters. 409 

Power User Undedine and bold WordPerfect text in a single operation. 409 

PowerUser An easier way to hnd your style sheets in Word. 410 

PowerUser Tellyournetworkprintertowaitforasheetof letterheadstahoneiy. 411 

Connectivity Clinic Adataswitchcanspoilprotocoltransferattempts. 415 

Connectivity Clinic Not all software on a network Is networked. 415 

Connectivity Clinic A free LAN Labs T-shirt offer! 416 


Coming UP 

DATABASES: 06/2 vs. DOS It’s been 
mote than 2 years since IBM introduced 
OS/2, heralding it as the operating system 
of tomorrow. Two years, and still IX)S 
reigns supreme, with many software de- 
velopers taking a wait-and-see attitude on 
Big Blue's “new standard." Many, but 
not all. Contributing editor Richard Hale 
Shaw reviews the OS/2 versions of Para- 
dox, Q&A, and R:BASE — as well as their 
IX)S counterparts — as PC Magazine ex- 
amines this Tale of Two Operating Sys- 
tems and determines whether OS/2 is in- 
deed “afar, far better thing ....’’ 

FORMS SOFTWARE It’s a hot, new 
category of computer software, and it’s 
rapidly growing — with more than a dozen 
vendors currently fighting it out for market 
share. But forms-generation programs, 
like the documents they produce, come in 
all shapes and sizes. PC Magazine evalu- 
ates 17 of these packages, examining the 
fine print and reading between the lines. 

CLIP-ART LIBRARIES You want to 
complement your text with graphics but 
your artistic talent goes about as far as a 
stick figure with a hat. Or you just don’t 
have the time it takes to sit down and create 
a dazzling illustration. Well, clip-art li- 
braries are here, offering a wealth of pre- 
drawn artwork, all ready to use, all prom- 
ising to add that professional touch to your 
newsletter, report, or business presenta- 
tion. No desktop publisher will want to 
miss PC Magazine' % in-depth look at 1 3 of 
these popular packages. 

Fonts with the number of typefaces 
available to LaserJet and PostScript printer 
owners rapidly approaching the number of 
printers out there — or seemingly so — 
choosing from among the hundreds of font 
products on the market can be a formidable 
task indeed. But fear not. Contributing 
editor Edward Mendelson comes to the 
rescue with a complete look at all the latest 
font cartridges, generators, editors, man- 
agers, utilities, and soft fonts. It’s an arti- 
cle easily subtitled “Everything you need 
to know about fonts,” and it’s coming next 
issue. SB 
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I k ^ d 


READER 


FREE INFORMATION 


IT'S AS 
EASY AS 
1 , 2,3 


Fill in your name and od* 1 

Grde the numbers on the card 

dress and check oH your 1 

^■tfiat correspond to the flds or rj 

answers to the eight re- ~l 

■H ortides you'd like more infor- 

seorch questions. (One 

motion obout. (Numbers for 

card per person, (^ease.) 

advertised products ore re- 
peated in the Advertiser Index 
os well.) 


I The riteroture will be 
mailed to you from the 
odwrtiser free of 
charge. 


Void after August 31. 1969 


CIRCLE FOR FREE INFORMATION 

IQt 102 103 104 105 106 107 106 109 110 111 112 113 114 115 116 117 11B 119 120 121 122 123 124 125 126 127 126 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 152 153 154 155 156 157 15B 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 176 179 180 181 182 113 184 185 166 187 188 169 190 191 192 193 194 195 196 197 198 199 200 

201 202 203 204 205 206 207 206 209 210211 212213214 215216217218 219 220 221 222 223 224 225 226 227 228 729 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282 263 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 

301 302303304 305306307306 309 310311 312313314 315316317318319320321 322323 324 325 326327328 329330331 332333334 335336337338339340341 342343344 345346347348349 350 
351 352353 354 355356357 356359360361 362363364 365366367368369370371 372373374 375376377378379380381 382383314 385386387 388389390391 392393394 395396397398399400 
401 402403 404 405406407 408409410411 412413414 415416417418419420421 422 423 424 425 426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 US 446 447 448 449 450 

451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 

501502503 504 505506507 508509510511 512513514 515516517518 519520521 522523 524 525526527528529530531 532533534 535536 537 538539540541 542 543 5U 545 546 547 548 549 550 
551 552553 554 555556557 556559560561 562563564 565 566567 568 569 570571 572573574 575576577 576579 580581 582583584 585566 587 586589 590591 592593 594 595596597598599600 
601602603604 605606607606609610611 612613614 615616617618619 620621 622623624 625626627 628 629630631632633634 635636637 638639640641 642 643 6U 645 646 647 648 649 650 
651 652653654 655656657656659660661 662663664 665666667668669670671 672673674 675676677678679680681 682683684 685686687 688689690691 692693 694 695696697 698699 700 
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1. In which of the following 
loctorsdootyour 
orgoMXQtion oporeto? 
(CiMdiono.) 

a. U Privote Industry 

b. □ Government 

c. □ Education 

2. Your primory fob function 
blch^onoj: 

d. G MiS/DP Lommunicotions 

Systems, Progromming 

e. □ Engjneering/R&D 

f. □ Finonce/Accounting 

g. □ Morketing^les 

n. □ Administrotive/Generol 
Monogement 


3. IsyourcomponyortseHer? 

i. GYes 

j. DNo 

4. For how mony IBM PCs 
ond cofflpotibits do you 
specify brondi of 
products? 

L □lOorless 

l. □11-25 

m. □ 26-100 

n. □ 100 or more 

5. Art there any PC tin your 
of^? (Chea oil that opply.) 

0 . D Linked to moinfrome 

p. □ Linked to mini 

q. □ Networked together 


6. Dees your compony own 

r. □ MoinfrQme(s) 

s. GMinifs) 

7. Do you plon to buy ony 
PCprooucti? 

t. □ Now 

u. □ ln4to6months 
V. G In 6 to 12 months 
w. G No definite plons 

8. Number of employees in 
yovr entire compony? 

X. n25orless 
y. 0 26-99 
I. □ 100-499 

1. 0 500-999 

2. G 1000 or more 


PHASE PRINT CLEARLY— use only one cord per person 
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1 . In which of the Mewing 
sectors dots your 
orgamxarien oporote? 
(dock one.) 

0 . G Private Industry 

b. □ Government 

c. □ Educotion 

2. Your prhnory job hmction 
b(chMOAeJ: 

d. □ MIS/DP Communicolions 

Systems, Progromming 

e. □ Engineering^&D 

f. □ Finonce/Accounting 

S . □ Morketing/Soies 
. □ Adminishotive/Generol 
Monogement 


3. Is your company 0 reseller? 

i. GYes 

i. GNo 

4. For how mony IBM PCs 
and compatwlosdoyeu 
specify brands of 
predu^? 

k. □ lOorless 

l. □11-25 

m. □ 26-100 

n. □ lOOormore 

5. Are there any PC sin your 
o^e? (Chta all that apply.] 

0 . G Linked to mainframe 

p. G Linked to mini 

q. 0 Networked together 


6. Dees your company own 

r. □ ^infrome(s) 

s. □ Mini(s) 

7. Do you plon to buy any 
PCprooucts? 

t. GNow 

u. G In 4 to 6 months 
V. □ In 6 to 12 months 
w. □ No definite plons 

8. Number of employees in 
your entire company? 

X. G 25 or less 

y. 0 26-99 

z. 0 100-499 

1. 0 500-999 

2. □ 1000 or more 


PLEASE PRINT QEARLY— use only one cord per person 
Nome 
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After Hours 



Your child can nuike Garfield say whatever his or her heart destres with Create 
with GarficlJ. Deluxe lulition. Artistic talent is not retfuired. 


EDUCATION 


Garfield the Cat 
Stars in Cartoon 
Generator for Kids 


BY ALAN COHEN 
Well, he's had his own televi- 
sion special and his own Ameri- 
can Express commercial, so it 
was only a matter of time before 
someone designed a computer 
program around Garfield, the 
world's most famous Fat Cat. 

Create with Garfield. De- 
luxe Edition, $39.95 from DLM 
Teaching Resources, lets chil- 
dren design and print their own 
comics, cartoons, posters, and 
labels. These creations all fea- 
ture You-Know-Who himself. 
The program is set up so that 
even children with absolutely 


no artistic talent can easily and 
quickly compose professional- 
looking artwork. 

Your child begins by select- 
ing a background from among a 
variety of predrawn scenes. To 
this beginning, picture ele- 
ments, or stick-ons, can be add- 
ed and arranged. 

Besides a wealth of Garfield 
poses, there are stick-on repre- 
sentations of all our hero's fa- 
vorite and perhaps not so favor- 
ite animated pals. Captions are 
easily added to the picture once 
the artwork is in place. The 
child either chooses from 
among the prewritten captions 
or composes original dialogue. 

Create with Garfield is a lot 
of fun. but it isn't without its 
problems. The four-color CGA 
graphics are far from stunning. 
And once a stick-on is "stuck 
on" to a scene, erasing It be- 
comes a production in itself. 

If you're willing to deal with 


these inconveniences (or, per- 
haps more appropriately, will- 
ing to let your child deal with 
them), you'll find Create with 
Garfield to be a worthwhile pro- 
gram that's stimulating to 
young minds. [IS 

List Price: Create with Garfield. 


Deluxe Edition. $39.95. Requires: 
256K RAM . CGA graphics. DOS 
2. 1 or later. Copy protected. DLM 
Teaching Resources, One DLM 
Park, Allen. TX 75002; (800)527- 
4747. (800) 442-471 1 (in Tex.). 

CIRCLE 649 ON READER SERVICE CARO 


YOU’VE READ ABOUT IT, NOW PLAY IT! 

XKNOPHOBE. the Play-By-Mait game given mention tn an article 
in thi.s issue's After Hours section. If you want to become a starship cap 
tain, engage in diplomacy, make your ship larger and faster, vapori/e 
other ships or anything else that comes to mind yixi have fiw. ccnini cm. 
Tiw ways to gel FREE information from us: 

1) Call us any day at 6t9-744-LOOK fmm mxm until midnight to 
speak to us face-to-face. 

2) Call us any dior at 619-744-LOOK from midnight until mN>n to use 
our BBS system. 

.3) Contact us on CompuServe by leaving your name and address for 
us using our account number: 76670.1657. 

4) Circle the number listed below on the reader response card. 

5) Write us at our office at: Plmprise Game Systems 

Dept. PCM 

P.O. Box 83 

San Marcos. CA 92069 

If you do any of these things we will send you information on 
all of our games. Or. you can speed up your entry into 
XKNOPHOBE by sending us a check or money order for $9.95 
for your copy of the XKNOPHOBE rules package. This includes 
80 pages of rules, maps, charts, tables and so forth. 

(Also, ask htiw you can play a FREE Sampler of our other 
game. WARP FORCE EMPIRES! Plus, don’t forget to ask for 
information on our upcoming game WORLD CAMPAIGNS!) 


CIRCLE 208 ON READER SERVICE CARD 


T O complete your library 
of PC Magazine send 
$8.00 for each back issue or- 
dered ($9.00 in Canada, US. 
funds only) to: Ziff-Davis 
Publishing Company, RO. Box 
5999, Cherry Hill, NJ 08034, 
Attn: F. Hunter. Be sure to 
include month and year of the 


issue ordered. For faster 
service call 1-609-354-4975. 
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After Hours 



Manhunter: A Grisly 
Vision of Hew York 
Under Alien Control 


BY STEPHANIE K. LOSEE 

The beautiful opening screens 
of Manhunter. Sierra On-Line’s 
latest graphics-based adventure 
game, set you up for something 
really good. While the game 
boasts some of the best graphics 
you've ever seen, actually play- 


and the rest is just a pretty pic- 
ture. But it's not all pretty — this 
game is full of graphic violence. 
You’ll watch your limbs blown 
off. your head smashed to a 
pulp, and the skin removed 
from your face. 

Amid the blood and gore, 
Manhunter does have merit, in- 
cluding the superb graphics. 
The game takes place in an ar- 
chitecturally correct rendition 
of New York, with accurate 
maps of the city and faithfully 
represented interiors and exteri- 
ors of existing buildings. Along 
the way you’ll encounter sever- 
al arcade-style games and obsta- 



In Manhunter. 
Conry Iriand 
IS hul line of 
Ihr New York 
ianJnusrks 
you’ll visit m 
vour efforts to 
hiinish the op- 
pressive Orbs 
from Earth. 




ing it turns out to be a massive 
anticlimax. 

It is 2004. Two years earlier, 
the sadistic “Orbs" invaded 
New York City, bringing life as 
it was known to a hall and desig- 
nating certain humans as "Man- 
hunters." These unfortunates 
must track down and report the 
names of fellow humans who 
have committed crimes against 
the Orb Alliance. 

The premise is certainly 
compelling, but game play is for 
the most part rudimentary. If 
there's anything of interest in a 
given scene, the cursor alerts 
you to its presence when you 
scroll over it. This eliminates 
the frustration that comes from 
searching, but it makes each 
step far too obvious. Often 
you’ll walk into a dazzling 
scene to find that there’s only 
one thing to pick up or look at. 


cles that provide a welcome 
challenge. 

Like Space Quest, Sierra 
On-Line's superior cousin to 
Manhunter, the game concludes 
with a tag line about the upcom- 
ing episode in what turns out to 
be an ongoing series. If you’re 
new to this kind of graphics- 
based adventure game, you may 
find Manhunter an ideal intro- 
duction. since it isn’t nearly as 
challenging as some others. But 
be forewarned: a strong stom- 
ach is a prerequisite. 

List Price: Manhunter, $49.95: 
Him Book. $7.95. Requires: 256K 
RAM; CCA, EGA. MCGA. VGA. 
or Hercules graphics; DOS 2.0 or 
later. Copy protected through 
documentation. Sierra On-Line 
Inc.. P.O. Box 485. Coarsegold. 
CA 93614; (209)683-4468. 
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Paperboy Takes You on 
The Route to Mischief 


BYPHILIPF. H. ROSE 

Are you worn out from racing 
along mountain roads in Test 
Drive and performing aerial ac- 
robatics in Advanced Flight 
Simulator? Bored with out- 
smarting wizards and battling 
dragons? How about a career in 
newspaper delivery to relieve 
the stress of life? Paperboy, 
Atari's much-loved arcade clas- 
sic, is now available for the PC 
from Mindscape at $39.95. 

The rules are simple. You 
have newspapers to deliver. 
There are houses on a street to 
deliver them to. Of course, 
there are a few snags along the 
way. Besides cars and pedestri- 
ans, you will encounter barking 
dogs, rolling hubcaps, and a 
hostile lawn mower that wants 
to cut more than the grass. 

As you weave your way 
through these obstacles, you 
must try to deliver your newspa- 
pers to the correct houses, indi- 
cated by the word ‘ ‘subscriber’ ’ 
flashing in the bottom right cor- 
ner of the screen. In the true 
spirit of the seedy video arcade. 
Paperboy sometimes rewards 
downright sleazy behavior. You 
get bonus points for "acciden- 


tally" breaking the windows of 
nonsubscribers by throwing 
newspapers through them. The 
whole idea is to balance the use 
of your newspapers between 
real subscribers and these tar- 
gets while you head for the next 
newspaper pickup. 

Once you Finish the day’s 
deliveries, you get to knock off 
some more targets for bonus 
points as you stunt cycle along a 
dirt field. Your day’s record is 
then tallied. Each subscriber 
whom you failed to deliver a 
newspaper to drops his sub- 
scription. If you lose too many 
subscribers, your boss may fire 
you — it’s a dog-eat-dog world 
out there. But if you have done a 
good job and delivered to all of 
your subscribers, you pick up 
additional houses on your route . 
Each day, the number of obsta- 
cles you face increases, and the 
pace of the action picks up. 

While the excitement level 
may never reach that of PC 
shoot-em-ups. Paperboy offers 
a nice change of pace. Game 
manufacturers should continue 
to look deep into the recesses of 
the arcade game past. They 
might find many other games 
worthy of revival on PCs. 

List Price: Paperboy. 39.95 
Requires: 256K RAM, CGA or 
EGA. DOS 2.0or lalcr. Copy 
protected. Mindscape Inc., 3444 
Dundee Rd.. Northbrook, IL 
60062; (3 1 2) 480-7667. 
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In Papcrtx)y 
you must not 
fail to deliver 
the paper to a 
subscriber' s 
house, no mat- 
ter what ob- 
stacles block 
your Hin-. 
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Fanuvision animates simple drawings. In this example, the kite moves back and 
forth across the screen . 


H ON-LINE k 
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Portfolio Contest Tests 
Investment Skills, 
Without the Usual Risk 


BY DONALD B. TRIVETTE 

If you’ve always suspected 
that — given some cash — you 
could anotherT. Boone Pick- 
ens» now’s your chance. On 
June I, The Source begins its 
fourth Portfolio Contest. 

You start with $100,000 to 
invest in securities. When the 
game ends on July 3 1 , the folks 
at The Source will evaluate your 
portfolio. If your gains exceed 
those of the other contestants, 
you win $1 ,000. And this thou- 
sand — unlike the $100,000 — is 
real, spendable money. 

A stockbroker won the first 
Portfolio Contest by turning 
$100,000 into $350,000. An 
engineer (who must be consid- 
ering a career change) picked up 
the $1,000 in the second con- 
test. Currently, the third contest 
is in progress. 

As I write this. I’m heavily 
invested in options. With some 
extraordinary good luck, my 
portfolio will be at the top of the 
heap on March 3 1 . In the mean- 
time I’ve lost $80,000, but it’s 
not as devastating as it seems. 
The Source lets you create as 


many $100,000 portfolios as 
you want, so I’ve got several 
that are more conservative. 

The Source offers some ser- 
vices to help you select your in- 
vestments, whether they are 
part of the game or for reaJ. In- 
vestext reports financial data 
and projections for major com- 
panies; Stockvue summarizes 
more than 4,300 stocks; and 
Vestor makes weekly recom- 
mendations and predictions. 

The Portfolio Manager — the 
same one you’ll use in the con- 
test — is one of The Source’s 
most powerful investment 
tools. It allows you to sort, 
print, and analyze your portfo- 
lios in a variety of ways, includ- 
ing gains and losses by period 
and holdings by tax lot. 

The Source has agreed to 
pick up part of the tab for the 
fourth contest for PC Magazine 
readers. When you call to open 
an account, give the claim num- 
ber 7800T58, and The Source 
will waive its $30 initiation fee 
and give you a $15 credit. Who 
knows, maybe you’ll win the 
fourth contest; I've got the third 
one sewn (loosely) up. 

List Price: Fourth Portfolio 
Contest. Standard Source connect 
charges apply, based on time of day 
and bit-per-second rate. Requires: 
Modem, communications 
software. The Source. 1616 
Anderson Rd.. McLean, VA 
22102; (800) 336-3366. 
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EDUCATTO^ 

Animation Generator 
Brings Drawings to life 


BY MATTHEW J. ROSS 

Fantavision, from Broder- 
bund’s Creative Workshop Se- 
ries, is a slick animation and 
special-effects generator. De- 
signed for ages 8 to adult, it is a 
fun way to develop your child’s 
artistic skills, and maybe even 
stimulate your own dormant 
creativity. 

Using a mouse, you can 
draw up to 16 geometric ob- 
jects, including squares, cir- 
cles, and Uiangles, in a frame. 
These objects can be cut and 
pasted into different frames, ro- 
tated, and made larger or small- 
er with the zoom feature. After 
you create a series of different 
frames. Fantavision fills in the 
gaps, generating as many as 64 
in-between frames, producing 
smoothly animated special ef- 
fects. 

Watch as your objects move 
across the screen, change col- 
ors, and spin. You may view 
your movie at different speeds, 
change an object's perspective 
from one frame to the next, and 
draw background images to cre- 
ate an eye-catching stage for 
your action. 

After you’ve gotten the ef- 


fects just right, pull down the 
Sound menu and select from 
several ready-made sounds: a 
dog’s bark, a bird's chirp, or a 
laser's blast. Among other 
choices are “pops" and 
“creaks.” Fantavision even al- 
lows you to customize your own 
sounds by specifying frequency 
and duration. Enter the sounds 
into the desired frames of your 
movie, hit GO, and see and hear 
your cinematic masterpiece 
come to life. 

Fantavision’s clear instruc- 
tions and interface make this 
program easy to learn; you will 
be making simple special ef- 
fects in an hour. A selection of 
impressive, ready-made movies 
and effects comes on an addi- 
tional disk. See a polar bear 
cleverly drawn with stick fig- 
ures. Watch an erupting volca- 
no, or follow an eagle as it ma- 
jestically swoops across your 
screen. 

As with most art or drawing 
software, talent is required for 
really eye-catching results. This 
doesn’t mean you can’t have fun 
if you can’t draw. Just don’t ex- 
pect to create Lucasfilm results 
if you don’t have some artistic 
ability. 

List Price: Fantavision. $49.95. 
Requires: 2S6K RAM. mouse, 
graphics adapter. DOS 2.0 or later. 
Not copy protected. Broderbund 
Software Inc., 17 Paul E>r., San 
Rafael . CA 94903; (4 1 5) 492-3200. 
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CONNORS’ PC EXCHANGE ACCOUNTING 



BEDFORD ACCOUNTING 

(Bedford Software) 

I U Perfect System for your 

Crowing Business.” 

BEDFORD ACCOUNTING is a com- 
^ pletely integrated accounting system 

that includes General Ledger. Payroll, 
Accounts Receivable. Accounts Payable. 
Inventory and Job Cost. Use each module 
as an independent software package... or 
combine modules to form your completely 

coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTEM was judged to be PC Magazine^ 
Editor’s Choice in a review of 59 accounting packages conducted by Price 
iNbterhouse. "This is truly a (complete accounting) system. Bedford's six mod- 
ules. ..are easy to install, easy to use, and so well Integrated with one another 
that it makes accounting a snap — even for non-accountants.” 

BEDFORD ACCOUNTING. . . IBM VERSION $249 

BEDFORD ACCOUNTING . . . MACINTOSH VERSION $249 

Also available: 

Peachtree Complete Accounting $159 Dac Easy Accounting $ 79 

UNDIDRD/UNDMASIER 

(Systems Plus) 

"A Complete Property Management System — 

Easy to Use with Outstanding Flexibility." 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 

$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable... $1250. 




FORMWORX 


(Formworx) 

"Create Any Business Form Instantly” 

"The best package we've seen for generating 
forms” . . . Compaq Magazine . . . "faster, easier 
to learn, and more versatile than the 
competition.” 

FORMWORX lets you create any form in- 
stantly. Using FORMWRX'S advanced drawing 
tools, you can draw vertical and horizontal 
lines, boxes with dots, dashes or solid lines of 
various widths. ..add heading and text using a 
variety of type sizes and styles. ..and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 

FORMWORX WITH FILL AND FILE makes FORM- 
WORX into the most ad\anced productivity tool on the 
market. Now. you can actually make form overlays and 
fill in all the blanks on your form. Save it, recall it. per- 
form automatic mathematics and recalculations on your 
form. ..and. if you use dBASE, iU totally compatible. 

FORMWORX $99.95 FORMWORX WITH FILL & FILE $149.95 

FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel Forms $39.95 

Time Management Forms $39.95 Project Management Forms $39.95 

Sales & Marketing Forms $39.95 Graphics & Charts $39.95 
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PC EXCHANGE "* 1-800-DIAbPCX 


READY TD RUN ACCDUNTING 


WITH LOTUS 1-2-3 
(Manusoft) 




LOTUS 

^ COMPtTIBLE 

“The Full-Featured Accounting System that Runs Under 1-2-3.” 

A completely integrated, full-featured, easy-to-run accounting system 
that works under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry $69.95 

Complete System (all 5 modules) $199.95 


SUPPORTS 
BAR CODE 
READERS 


MICROBIZ RETAIL STORE/CASH 

REGISTER CONTROL {Microbiz Corporation) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing all retail store sales, customers and inventory. Quickly bill your cus- 
tomers, keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform all the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It's time to 

computerize all for $395. 

Optional add-ons to your Retail Store Software System... a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores. Beauty Salons. Liquor Stores. 

Auto Repair Shops and other vertical markets. 

Retail Store/Computer Cash Video/Liquor Store Management.. $795 

Register Software $399 Beauty Salon Accounting $795 

Bar Code Reader for Above $595 The Auto Repair Shop 

Cash Drawer for Above $495 Controller $795 

TIMESLIPS III „T=r 

(North Edge Software) pn||<r . 

"The Professional Time and 

Billing System for Anyone Who ^ « 

Must Bill for Time and Service... 
used by more accountants, lawyers. 

doctors, consultants and other profes- * S- 

sionals than any other billing system.” * 

It’s unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market. ..and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD'S best ratings ever (9.3). 

TIMESLIPS is memory resident, offers a pop-up "stopwatch” to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports. It interfaces with many software 
programs such as Bedford. Peachtree and DAC. You may even export data to 

Utus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS III. 

TIMESLIPS III (for hard disk drive systems) $197.00 

TIMESLIPS (for floppy systems) $ 97.00 

TAL (link TIMESLIPS III to other accounting programs) $ 79.95 

Wt an th* exports in accounting softwan. Choose from otter 100 accounting 
packages, and pertical market packages. Call for great values on DAC EASY, 
PEACHTREE and more than JOO other business, accounting and vertical market 
packages. 

Please call or write for our FREE 48 page full color catalog containing more 
than 100,000 hardware and softwan items ready to be shipped. All prices and 
specihcations an subject to change. Delivery subject to availability. 

Add $6 for shipping o( the first item ($3 for each additional item). 

CIRCLE 301 ON READER SERVICE CARD 




30 DAY 
MONEY BACK 
GUABANJEE 


Overnight Software Deuveby tTSi 

:Formerly PC EXPRESS t V3 


(Thafs T-800-342-5729) 7ZELPLAZA PHONE: (914)426-2400 

All prices subject to change. SPRING VALLEY, NY FAX: (914) 426-2600 
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CompuServe Role-Playing Games: 
A Respite from the Mundane World 


BY BILL O’BRIEN 

We’ve had fantasy for as tong as 
we’ve been ourselves. A mil* 
lion years ago you could spark 
your mind by dreamily contem- 
plating the latest cave drawings . 
Today, there is a whole uni- 
verse — or, more accurately, 
there are many universes— of 
dungeons, dragons, good, and 
evil waiting for you on-line. 
The PC’s telecommunications 
capability is the key to these 
vast realms. 

Communications services 
like CompuServe and The 
Source bring formerly isolated 
dreamers together in what could 
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CompuServe Role-PUying 
Game: 

Your modem is the ticket to 
alien worlds and epic strug- 
gles on far-off planets. 

The Source’s Fourth 
Portfolio Contest 
An on-line game for 
armchair arbitrageurs. 
Fantavisfoo 
Animation system brings 
your artwork to life. 
Manhunter 

A gory vision of humanity 
ruled by aliens. 

Papertoy 

An arcade favorite makes 
ittothePC. 

Create with Garfleid, 
Deluxe Editioa 
Your child can create origi- 
nal cartoons featuring every- 
one's favorite feline. 

I 


be called “gang fantasy.” The 
frontiers of the imagination are 
explored by communities of 
connected users, united by 
nothing more than a phone line 
and the world of multiuser, on- 
line games. 

Many such game theaters 
thrive on CompuServe, where 
perhaps the most-ardent players 
engage in role-playing games 
(RPGs). For the novice, rela- 
tively simple, maze-oriented 
RPGs like BlackDragon and the 
Island of Kesmai lead your 
character through dungeons, 
tunnels, gardens, and castles as 
you encounter all manner of 
challenges. 

Throughout it all, your char- 
acter’s attributes (strength, in- 
telligence, wisdom, stamina, 
luck, and so on) wax and wane 
according to the choices you 
make in dealing with your sur- 
roundings. These games pro- 
vide relatively low-level graph- 
ics with slashes and brackets 
used to represent stairs and 
wails. Alphanumerics might 
represent creatures, treasures, 
or other objects of interest . 

Gamesters looking for more 
challenge can head for Compu- 
Serve's British Legends, a 
game where character creation 
is slightly more involved. Still 
based on maze theory. British 
Legends hosts a multiplayer 
scenario where you can interact 
with other CompuServe users’ 
characters while exploring the 
countryside. You may talk to 
them, steal from them, or fight 
for or against them. 

Camaraderie and large-scale 
player interaction are rampant 
in British Legends — so much so 
that more-sophisticated players 


may be put off by it. Scene de- 
scriptions, for example, often 
scroll off the screen as players 
communicate back and forth on 
topics hardly related to the ad- 
venture at all. 

Still other games on Compu- 
Serve use the information ser- 
vice simply as a central meeting 
place for the players. Actual 
play takes place by mail, in 


nied by a check to cover the cost 
of computer time used to ana- 
lyze a move . Y our ambition dic- 
tates the amount of money 
you’ll spend, but Townsend has 
built some limits into Xeno- 
phobe that prevent the more af- 
fluent players from dominating 
the game through money alone. 

The people who play the 
games are as interesting as the 


Stralegy. pre- 
planning, and 
intuition dt- 
cide the out- 
rome of con- 
frontations in 
all Compu- 
Senr RPGs. 
Graphics are 
rare because 
of the mnety 
of screen 
formats sup- 
ported. 
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much the same way that chess 
can be played through the postal 
service. 

Xenophobe is one such 
CompuServe game. In Xeno- 
phobe, a player decides which 
of several races (Terran and 
Alien) he wishes to be, and how 
many spaceships he wants. 
(Moderator Jim Townsend esti- 
mates that only about 3 percent 
of the players are women, hence 
the masculine pronoun.) Then 
the intrepid gamester sets off to 
conquer the Xenophobe uni- 
verse. 

That universe is vast and. af- 
ter 2 years of play, mostly unex- 
plored. The intensity of play is 
reflected in the game rules and 
procedures . Order a ship, for in- 
stance. and you must also fit it 
out with engines and a com- 
mand center. Players can form 
trade and military alliances and 
establish colonies. 

All of this is done, of course, 
by mail. Each turn is accompa- 


games themselves. Some con- 
sider playing their roles a form 
of relaxation. Others are more 
intense. 

Some players live through 
their real-world days just to get 
on-line and engage in their fan- 
tasy roles. After al). command- 
ing a space army is a lot more 
fun than getting yelled at by the 
boss for losing a box of paper 
clips. CompuServe’s role-play- 
ing games are one of the most 
exciting facets of the informa- 
tion service, because they link 
the PC community in a network 
limited only by the minds of the 
users. 

List Price: CompuServe Role- 
Playing Games. Standard 
CompuServe rates: additional 
charges for some games. Requires: 
Modem, communications 
software. CompuServe. 5000 
Arlington Centre Blvd.. Columbus. 
OH 43220; (614)457-8600. 
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IF YOU LIKED OUR AD, 
YOU’LL LOVE THE BOOK. 


(Q)n the back cover ofthis maga- 
zine, you’ll find a 4-page ad 
about our 386™ systems, 286 
systems, laser printers, and low 
direct-from-the-manufac- 
turer prices. And if you 


like what you see, we have a 28- 
page catalog you’ll like even 
more. Just send the card below, 
and we’ll send you a free copy. 


DELL 


COMPUTER 


CORPORATION 


Or call (800) 426-5150. In 
Canada, call (800) 387-5752. 


C }9W DELL COMPUTER CC^IPORATION. 386 it a tndenMtk of Intd Coipontion. 


Get our free 28-page catalog 

OF Dell Computer Systems. 

This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also of^r a hill line of soft- 
ware, peripherals, enhancement products, and networking 
solutions. Just send this card, and vk'W send you a copy. 


Get our free 28-page catalog 

OF Dell Computer Systems. 

This new catalog is the best place to shop for high perform- 
ance 386 and 286 systems. We also offer a foil line of soft- 
ware, peripherals, enhancement products, and networking 
solutitms. Just send this card, and we’ll send you a copy. 
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□Please have a Dell representative call me. 


□ Please have a Dell representative all me. 

1. Arc you a (select one): 4. How many PCs do you 


1. Ate you a (select one): 4. How many PCs do you 

A □ End user have installed now? 


A □ ^d user have installed now? 

B D Consultant A □ l-IO 


B □ Consultant A □ 1-10 

CD Reseller B 011-20 


C □ Reseller B □ 11-20 

D Q Corporate Purchaser C G Over 21 


D □ Corporate Purchaser C □ Over 21 

E □ DP/MIS Manager 5 HowmanyP&doyou()wir 


E □ DPAdlS Manager 5 PCs do you (your 

2. Which products are company) plan to purchase 


2. Which products are company) plan to purchase 

you most interested in? in the next twlve months? 


you most interested in? in the next twelve months? 

A □ 286 architecture A □ MO 


A □ 286 architecture A □ 1-10 

B □ 386 architecture B □ 11-20 


B □ 386 architecture B □ 11-20 

3. Ate you interested in ^ ^ 


3. Are you interested in ^ ^ 

computer products for 6 . Is your requirement: 


(XHnputer products for 6 . Is your requirement: 

A □ Home A □ Immediate 


A □ Home A □ Immediate 

B □ Business B □ 1-3 Months 


B D Business B □ 1-3 Months 

C □ Over 3 Months 


C □ Over 3 Months 
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IF YOU CAN’T CALL. 


n the back cover of this maga- 
zine, there’s a 4-page ad for Dell 
Computer Systems. It invites 
you to call our toll-free 
number, so you can get 


DELL 


our free 28 -page catalog. But if 
you’d rather send this card, that’s 
fine with us. Just fill it out, 
and we’ll get a catalog to 
you right away. 
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lased CDmputers, you 
obviously feel the need ft)r 
speed. Something the I\'ll 
System 310 delivers in spades. 

In fact, the System 310 
has more speed than even 
the most seasoned 386'U.sers 
have come to expect. 

Case in point, PC Lths 
benchmark tests. The 310 
consistently outperformed 
the Gimpaq'' 386/20e. Not 
to mention the IBM PS/Z' 
Model 70-121. Leading tme 


reviewer to comment, “It’s 
fast enough to bum the sand 
off a desert flixir.” 

R)r us, however, fast 
enough is not enough. 

By utilizing an lntel''82385 
Cache Memory Qintroller, 
page niixle RAM and inter- 
leaved memory, the 310 not 
ttnly delivers all that speed, 
but enough horsepower to do 
everything from CAD/CAM 
tt) megaspreadsheets to 
databases the size of the 
Manhattan Yellow Pages. 


It even has the umph to 
work as a network file server. 


TELL US WHAT 
TO DO NEXT. 


As much as the Dell 
System 310 has to offer, it 
doesn’t even begin to reach 
its hill potential until after 
we’ve heard your input. 

Rir it’s only in this way 
that we’re able to custom 
ctmfigure every 310. Tt) give 
u.sers exactly what they need. 
No more. No less. 

Do a lot of spread.sheets.' 
There’s an optional Intel 
80387or WHITER 3167math 
coprtice.ssor available. 

Storage ? You can have 
a 40 MB hard drive. Or 
cluxise a 90, 150, t)r 322 
MB ESDI drive. 

The System 310 comes 
standard with 1 MB of 
RAM. Want more ? We 
can add as much as 8 MB 
to the system Kiard. Still 
not enough 1 We can add 
still anothet 8 MB by 
installing a high-speed 
memory expaasion Kiard. 
You can even nin your 310 
as either a MS-DOS,*OS/2 or 
UNIX* system. It’s your call. 

The same holds true for 
monitors. You can chtxtse 
between VGA mono or VGA 
Color Plus, for high 
resolution colors displayed 
on a larger screen. 

The point here is that when 
you order a System 310, you 
not only get a 386-based 
system that’s incredibly fast, 
powerflil and versatile, but 
inctedibly personal as well. 




EDITOR’S 

CHOICE 


“Ibu will have to look 
far and wide to find a 
better price performan 
package for the power- 
user lurking inside you.” 

(Niniember 29, 1988 ) 


fi/r the full story, see irtside hack cover. 





